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Preface 


This  manual  was  prepared  as  part  of  die  National  Economic  Developmoit  (NED) 
Procedures  Manual  Work  Unit  within  the  U.S.  Army  Corps  of  Engineers  (COE)  Planning 
Methodologies  Research  Program.  Mr.  William  Hansen  of  Ae  COE  Water  Resources  Support 
Center  (WRSC),  Institute  for  Water  Resources  (IWR),  manages  diis  Work  Unit  under  the  general 
supervision  of  Mr.  Michael  Krouse,  Chief,  Technical  Analysis  and  Research  Division;  Mr.  Kyle 
Schilling,  Director,  IWR;  and  Mr.  Kennedi  Murdock,  Director,  WRSC.  Mr.  Robert  Daniel,  Chief, 
Economic  and  Social  Analysis  Branch  (CECW>PD)  and  Mr.  William  Hunt,  CECW-PD,  are  die 
Technical  Monitors  for  Headquarters,  COE. 

Dr.  Charles  Yoe,  College  of  Notre  Dame  of  Maryland,  was  the  principal  audior  of  diis 
manual  while  working  for  The  Greeley-Polhemus  Group,  Inc.  (GPG)  under  contract  to  IWR.  This 
manual  would  not  be  complete  without  an  acknowledgement  of  die  Corps  personnel  responsible 
for  its  preparation  and  the  process  by  vdiich  they  guided  its  formation. 

From  the  outset,  the  content  of  this  manual  has  been  the  invention  of  the  IWR  and  the 
Field  Review  Group  (FRG)  charged  with  its  oversight.  The  FRG  of  eleven  Corps  personnel  was 
supplemented  by  the  involvement  of  personnel  from  die  Office  of  the  Chief  of  Engineers  and  die 
WRSC.  These  personnel  were  interviewed  along  with  personnel  from  a  wide  variety  of  Corps 
offices  representing  virtually  every  user  of  cost  data  throughout  die  agency  to  ascertain  die  range 
of  NED  and  related  cost  issues  of  concern  to  them. 

The  results  of  the  interviews  were  compiled  to  identify  those  issues  that  were  of  interest 
to  a  significant  number  of  interviewees.  A  comprehensive  list  of  cost-related  terms  used  by 
Corps  persoimel  was  compiled  The  lists  of  issu^  and  terms  were  presented  to  die  FRG  along 
widi  a  draft  report  oudine  at  a  July  7, 1992  meeting  of  die  FRG.  From  diese  materials  a  revised 
and  detailed  draft  report  outline  was  prepared  by  die  FRG. 

The  FRG  group  reviewed  and  commented  on  a  draft  report  during  the  fall  of  1992.  The 
draft  was  revised  to  reflect  the  views  of  the  FRG  and  submitted  for  another  review.  The  revised 
draft  and  comments  were  the  subject  of  a  second  FRG  meeting  held  in  January,  1993.  This 
manual  in  its  current  form  was  approved  at  this  meeting. 

The  contractor  would  like  to  acknowledge  and  diank,  widiout  implicating,  the  following 
members  of  the  FRG. 

Mr.  William  Hansen  CEWRC-IWR-R 
Mr.  Stuart  Davis  CEWRC-IWR-R 
Mr.  William  Bayert  CERE-AP 
Mr.  Kenneth  Boire  CENPD-PE-EC 
Mr.  Qendol  Combs  CESWD-PL-E 
Mr.  Steve  Cone  CECW-PD 
Ms.  Betty  Mae  Eberhardt  CEORD-PE-PP 

iii 


Aeoeasion  for 


AXIS  SRAfcl 
piIC  T.® 

Jmstar  J-C  at  1  on — 


□ 

□ 


hist 


Mr.  William  Hunt  CECW-PD 
Mr.  Russell  Iwamura  CEPOD-ED-PJ 
Mr.  Nahor  Johnson  CENAD-PL-E 
Mr.  Larry  KUgo  CELMV-PD-E 
Mr.  CSerald  Melton  CESAD-PD-E 
Mr.  Andrew  Miller  CESPD-PD-E 
Mr.  Richard  Ring  CENED-PL-I 
Mr.  Ronald  Roberts  CEMRD*EP-PE 
Mr.  Edmond  Schiffers  CEWRC-WLR-II 
Mr.  Gary  Wickboldt  CENCD-PE-PD-EC 


IV 


NATIONAL  ECONOMIC  DEVELOPMENT  PROCEDURES  MANUAL  - 
NATIONAL  ECONOMIC  DEVELOPMENT  COSTS 


TaMt  gf  COTtCTtt 

Smimi  £ig£ 

Preface  .  iii 

Chapter  1:  INTRODUCTION 

INTRODUCTION .  1 

PURPOSE  .  2 

AUDIENCE . 3 

ORGANIZATION  OF  THE  MANUAL .  3 

Chapter  2:  COSTS  AND  THE  CORPS  OF  ENGINEERS 

CHAPTER  OVERVIEW  .  5 

ROLE  OF  COSTS .  5 

WHO  USES  COSTS?  .  6 

PLANNING .  7 

ENGINEERING .  7 

REAL  ESTATE .  7 

PROGRAMS  .  7 

PROJECT  MANACffiMENT  .  8 

OPERATIONS .  8 

COUNSEL .  8 

CONTRACTS .  9 

NON-FEDERAL  PARTNER  .  9 

OUTSIDE  REVIEWERS .  9 

INDUSTRY  PEOPLE .  9 

SUMMARY  AND  LOOK  FORWARD .  10 

Chapter  3:  THEORY  AND  LANGUAGE  OF  COSTS 

CHAPTER  OVERVIEW  .  11 

COST  IN  ECONOMIC  THEORY .  11 

SCARCITY  .  12 

CHOICE  AND  OPPORTUNITY  COST  .  12 

EFFICIENCY .  14 


Table  of  Contents  (Continued) 

A  TAXONOMY  OF  COSTS  .  14 

THE  LANGUAGE  OF  ECONOMISTS .  17 

Economic  Cost  .  18 

a.  Explicit  Cost  versus  Implicit  Cost  .  18 

b.  Internal  and  External  Costs .  20 

c.  Economic  and  Money  Costs  .  22 

d.  Marginal  and  Incremental  Cost .  23 

e.  Typical  Cost  Relationships  .  25 

1.  Fixed  Cost  versus  Variable  Cost  .  26 

2.  Average  Costs .  26 

3.  Cost  Curves . 26 

f.  Long  Run/Short  Run  Cost  Considerations .  27 

g.  Price  Levels:  Constant  Versus  Current  Costs .  30 

THE  LANGUACT  OF  THE  CORPS .  31 

A  Plethora  of  Terms .  31 

Terms  Used  In  This  Manual  .  33 

a.  NED  Project  Cost .  33 

b.  Project  Cost .  33 

c.  Baseline  Cost  Estimate .  33 

Other  Terms  New  and  Old  .  35 

a.  Cost  Estimate .  35 

b.  Construction  cost .  35 

c.  Investmmt  Cost .  35 

d.  Language  for  die  Non*Federal  Partner .  35 

Recurring  Cost  Concepts .  36 

Micro*Computer  Aided  Cost  Estimating  System  (M-CACES) .  38 

Cost'Sharing .  38 

Alternative  cost .  39 

COST  AS  THE  BASIS  FOR  BENEFITS .  40 

vi 


Table  of  Contents  (Continued) 


SUMMARY  AND  LOOK  FORWARD  .  41 

Chapter  4:  NED  COSTS 

CHAPTER  OVERVIEW  .  43 

CONCEPTUAL  BASIS  (2.12.2) .  43 

PLANNING  SETTING  (2.12.3)  .  46 

EVALUATION  PROCEDURE;  GENERAL  (2. 12.4)  .  46 

WHAT  IS  AND  IS  NOT  AN  NED  PROJECT  COST  (2.12.4(A)) .  46 

PRICE  LEVELS  AND  TIME  REFERENCE  OF  NED  COSTS  (2.12.4(B))  .  48 

Price  Level  .  48 

Planning  Horizon .  49 

Time  Value  of  Money  .  50 

Discount  Rate  .  53 

Average  Annual  Equivalent  Costs  .  54 

Summary  .  55 

SALVAGE  VALUE  (2.12.4(C)) .  55 

EVALUATION  PROCEDURE:  IMPLEMENTATION  OUTLAYS  (2.12.5)  .  56 

POSTAUTHORIZATION  PLANNING  AND  DESIGN  COSTS  (2.12.5(A))  _  56 

CONSTRUCTION  COSTS  (2.12.5(B))  .  57 

CONSTRUCTION  CONTINGENCY  COSTS  (2.12.5(C))  .  57 

ADMINISTRATIVE  SERVICES  COSTS  (2  12.5(D)) .  57 

nSH  AND  WILDLIFE  HABITAT  MITIGATION  COSTS  (2.12.5(E)) .  58 

RELOCATION  COSTS  (2.12.5(E)) .  58 

HISTORICAL  AND  ARCHAEOLOGICAL  SALVAGE  OPERATIONS  COSTS 

(2.12.5(F)) .  58 

LAND,  WATER,  AND  MINERAL  RIGHTS  COSTS  (2.12.5(G)) .  59 

OPERATION,  MAINTENANCE,  AND  REPLACEMENT  COSTS  (2.12.5(H))  59 

EVALUATION  PROCEDURE;  ASSOCIATED  COSTS  (2.12.6) .  59 

EVALUATION  PROCEDURE:  OTHER  DIRECT  COSTS  (2.12.7) .  60 

EVALUATION  PROCEDURE:  PROBLEMS  IN  APPLICATION  (2.12.8) .  61 

EVALUATION  PROCEDURE:  DATA  SOURCES  (2  12.9)  .  62 

REPORT  AND  DISPLAY  PROCEDURES  (2.12  10)  .  62 

SUMMARY  AND  LOOK  FORWARD  .  62 


vii 


Table  of  Contents  (Continued) 


[linpter  5:  SELECTED  APPLICATIONS 


CHAPTER  OVERVIEW  .  63 

ECONOMIC  VERSUS  FINANCIAL  COSTS .  63 

TRANSACTIONS  WITH  ECONOMIC  AND  FINANCIAL  COSTS .  64 

Economic  Cost  Equals  Financial  Cost .  64 

Economic  Cost  Less  Than  Financial  Cost .  66 

Economic  Cost  Exceeds  Financial  Cost  .  67 


TRANSACTIONS  WITH  FINANCIAL  COST  BUT  NO  ECONOMIC  COST  .  68 
TRANSACTIONS  WITH  ECONOMIC  COST  BUT  NO  FINANCIAL  COST  .  68 
TRANSACTIONS  WITH  NEITHER  ECONOMIC  NOR  FINANCIAL  COSTS  .  .  69 


INTEREST  DURING  CONSTRUCTION .  69 

EQUIVALENCE  OF  MONEY  VALUES .  70 

TIME  PREFERENCE  .  71 

Interest  During  Construction  Can  Be  A  Financial  Cost .  72 

IDC  As  A  Pre<Base  Year  Cost  Adjustment .  72 

THE  IDC  CALCULATION .  73 

REAL  PROPERTY  VALUE .  74 

REAL  PROPERTY .  74 

VALUE .  74 

THREE  MEASURES  OF  REAL  PROPERTY  VALUE .  74 

Sales  Comparison  Approach  .  74 

Cost  Approach .  75 

Income  Capitalization  Approach  .  76 

USE  OF  REAL  PROPERTY  VALUES  IN  WATER  RESOURCES  PLANNING  .  77 

VALUE  OF  UNIQUE  OR  HISTORIC  STRUCTURES .  78 

AVERAGE  ANNUAL  COSTS .  79 

COMPUTING  AVERAGE  ANNUAL  EQUIVALENT  COSTS .  79 


Vlll 


Table  of  Contents  (Continued) 


EXTERNALITIES .  80 

IMPUCATIONS  OF  EXTERNALITIES  FOR  PLAN  FORMULATION .  80 

INDUCED  FLOODING .  81 

OTHER  EXTERNALITIES  .  82 

SUMMARY  AND  LOOK  FORWARD  .  84 

Chapter  6:  FROM  PROJECT  COSTS  TO  NED  COSTS:  AN  ILLUSTRATED 
SUMMARY 

CHAPTER  OVERVIEW  .  87 

PROJECT  COSTS .  87 

THE  PROJECT .  88 

PROJECT  COST  ESTIMATE .  89 

EQUIVALENCE  OF  COSTS .  89 

NED  COST  ANALYSTS  RESPONSIBIUTIES .  90 

COMMUNICATION .  90 

APPLICATION  .  91 

PLAINVnXE  EXAMPLE  .  .  ! . 92 

IDENTIFY  POTENTIAL  DIVERGENCES  IN  ECONOMIC,  FINANCIAL  &  NED 
COSTS .  92 

Lands  and  Damages .  92 

a.  Damage  Surveys  .  92 

b.  Donated  Lands .  92 

c.  Streambed .  93 

d.  Relocations .  93 

e.  Short  Run  Perturbations  in  the  Land  Market .  93 

Relocations .  93 

a.  Advanced  Replacement  of  Bridges .  93 

b.  Betterments .  93 

Fish  and  Wildlife  Facilities .  94 


IX 


Table  of  Contents  (Continued) 


a.  Fish  and  Wildlife  Losses .  94 

Levees  and  Floodwalls .  94 

a.  Unemployed  and  Underemployed  Resources .  94 

b.  Monopoly .  94 

Potential  Cost  Issues  Not  in  Project  Cost  Accounts .  94 

a.  Interest  During  Construction .  94 

b.  Externalities  .  94 

QUANTIFYING.  DOCUMENTING  AND  DISPLAYING  COST 

ADJUSTMENTS .  94 

Damage  Survey .  95 

Donated  Lands .  95 

Streambed .  96 

Relocations . 96 

Short  Run  Perturbations  in  Land  Markets . 96 

Advanced  Replacement  of  Bridges . 96 

Betterments . 96 

Fish  and  Wildlife  Losses .  96 

Unemployed  and  Underemployed  Resources . '  .  96 

Monopoly . 96 

Interest  During  Construction . 96 

Externalities  . 97 

Total  Adjustments  .  97 

SUMMARY .  98 

adnotes .  101 

eferences .  Ill 

ppcndixl:  A  BRIEF  HISTORY  OF  THE  NED  PERSPECTIVE .  115 

ppcndixZ:  SUGGESTIONS  FOR  FURTHER  READING  .  119 

idex . 125 


X 


Tabic  of  Contents  (Continued) 


FIGURES; 

Figure  1.  Dichotomous  Nature  of  Costs .  1 

Figure  2;  Manual  Organization .  3 

Figure  3;  Major  Uses  of  Cost .  17 

Figure  4:  Opportunity  Cost  Components  .  17 

Figine  5:  Rules  of  Marginal  Analysis  .  24 

Figure  6;  Typical  Cost  Relationships .  25 

Figure  7;  Cost  Curves .  27 

Figure  8:  Evolution  of  Project  Costs .  32 

Figure  9;  Terminology  of  Manual .  33 

Figure  10:  Life-Cycle  of  a  Project  .  40 

Figure  1 1 :  NED  Costs .  44 

Figure  12;  Price  Determination  .  45 

Figure  13:  Market  Failure  .  45 

Figure  14;  Plaiming  Horizon  .  50 

Figure  15:  Implementation  Outlays .  56 

Figure  16;  Other  Direct  Costs  .  61 

Figure  17;  Potential  Relationships  Between  Economic  &  Financial  Costr .  64 

Figure  18:  Base  Year  .  70 

Figure  19:  Time  Value  of  Money . 71 

Figure  20:  Sales  Comparison  Approach .  75 

Figure  21;  Cost  Approach .  76 

Figure  22:  Income  Capitalization  Approach .  76 

Figure  23:  Cost  Cash  Flow  .  79 

Figure  24:  Accumulated  Present  Worth  of  Coste  .  80 

Figure  25:  Negative  Externalities .  81 

Figure  26:  From  Project  Costs  to  NED  Costs .  91 

TABLES! 

Table  1;  Incremental  Analysis .  24 

Table  2:  Typical  Cost  Data .  28 

Table  3:  Selected  Non-Federal  Cost-Shaiing  Percenp^es .  39 

Table  4;  Example  of  Cost  Allocation  &  Cost-Sharing  .  39 

Table  5;  Induced  Flood  Damages  .  82 

Table  6;  Induced  Damage  Effect  bn  Project  Economics .  83 

Table  7:  Project  Cost  Estimate  .  88 

Table  8:  NED  Cost  Adjustments .  95 

Table  9:  From  Project  Cost  to  NED  Project  Cost  .  98 


XI 


•  Chapter  1:  INTRODUCTION 


Troject  measures,  whether  structural  or 
nonstructural,  require  the  use  of  various 
resources.  NED  costs  are  the  opportunity 
costs  of  resource  use.  In  evaluating  NED 
costs,  resource  use  must  be  broadly  defined 
so  as  to  fully  recognize  scarcity  as  a 
component  of  value.  This  requires 
consideration  of  the  private  and  public  uses 
that  producers  and  consumers  are  currently 
malcing  of  available  resources  or  are 
expected  to  make  of  them  in  the  future.” 
Economic  and  Environmental  Principles  and 
Guidelines  for  Water  and  Related  Land 
Resources  In^lementation  Studies  (P&G),  p. 
96,  March  1983. 


INTRODUCTION 

Plan  formulation  is  complete  and  the 
national  economic  development  (NED)  costs 
of  the  recommoided  plan  are  $50  million. 
The  non-Federal  partner  wants  to  know  \^t 
his  share  of  the  costs  are.  Cost-sharing  or 


apportionment  is  based  on  total  project  costs 
v^ch  are  $45  million.  Congress  authorizes 
the  project  at  the  cost  of  construction.  The 
project  cost  agreement*  (PCA)  is  based  on 
the  fully  funded  project  cost,  which  is  $60 
million.  The  Section  902  maximum  cost 
limitation  is  based  on  the  baseline  cost 
estimate  which  is  established  at  the  end  of 
the  feasibility  phase  and  never  changes, 
though  costs  may  deviate  from  it.  Is  it  any 
wonder  that  people  become  confused  by  die 
answers  to  a  very  simple  question,  "How 
much  does  the  project  cost?" 

This  manual  provides  a  detailed  look  at 
NED  costs.  These  costs  are  used  in  the  plan 
formulation  process  and  the  economic 
evaluation  of  alternative  plans.  After  that, 
NED  costs  are  of  secondary  importance  to 
implementation  costs.  Non-Fed^  partners 
and  many  elements  of  the  Corps  of 
Engineers  nuy  have  little  or  no  interest  in 
NED  costs.  Yet,  NED  costs  are  the  costs 
that  matter  most  'wdien  a  decision  is  made 


Figure  1 :  Dichotomous  Nature  of  Costs 
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about  recommending  a  project.  This 
dichotomous  nature  of  NED  costs,  illustrated 
in  Figure  1,  being  of  paramount  importance 
in  the  decision  process  but  of  little  interest 
to  most  parties  to  that  process,  has 
understandf^ly  led  to  a  great  deal  of 
bewilderment  and  misunderstanding.  The 
purpose  of  this  manual  is  to  replace  this 
bewilderment  with  comprehension  and  this 
misunderstanding  with  understanding. 

National  economic  development 
consistent  with  environmental  laws  and 
regulations  is  the  stated  policy  objective  of 
the  Federal  government's  role  in  water  and 
related  land  resources  planning  studies^.  The 
NED  principle  articulates  a  very  specific 
perspective  -  a  national  rather  than  state  or 
local  perspective  -  to  be  used  in  valuing 
project  outputs  or  benefits  and  project  ii^nits 
or  costs.  The  NED  principle  is  primarily  an 
economic  policy.  Instances  vdien  that  policy 
deviates  from  economic  theory  are  discussed 
as  they  arise  throu^out  this  manual.  It  b  a 
national  water  resource  development  policy, 
i.e.,  one  that  addresses  vdiat  decbion  makers 
feel  ought  to  be  the  economic  priority  of 
Federal  water  resource  development 
agencies.  Although  it  b  a  policy  firmly 
rooted  in  economic  theory,  the  NED 
principle  b  a  matter  of  law,  policy  and 
interpretation. 


PURPOSE 

Cost,  one  of  the  most  widely  used 
words  in  the  Englbh  language,  b  an 
extraordinarily  complex  concept,  with  ail 
kinds  of  economic,  financial,  accounting, 
budget,  engineering,  and  legal  implications. 
As  we  might  expect  from  a  concept  so  rich 
in  nuance,  there  b  frecpient  controversy  over 
the  nature  of  costs.  How  should  costs  be 


defined?  What  costs  are  relevant  for 
decbion  making?  Fortunately,  most  of  the 
controversy  evaporates  once  we  realize  tho-e 
are  different  kinds  of  problems  that  require 
different  kinds  of  cost  information. 

The  purpose  of  thb  manual  b  to 
provide  a  frameworit  for  thinking  about  NED 
costs  and  their  various  uses  by  the  Corps  of 
Engineers.  The  intent  of  thb  manual  b  to 
fumbh  the  reader  with  the  toob  necessary  to 
understand  what  NED  costs  are,  how  Aey 
are  used  and  how  they  differ  from  other 
definitions  of  costs.  To  understand  NED 
costs  it  b  essential  that  the  nature  of  these 
other  costs  be  considered  as  well. 

Costs  are  used  by  the  Corps  in  two 
primary  ways.  First,  hSD  costs  are  used  to 
make  decbions  about  the  relative  economic 
dficiency  of  alternative  actions.  Once  such 
a  decbion  has  been  made,  dollar  costs 
become  the  focus  of  Corps  elements  as  they 
refine  construction  cost  estimates,  prepare 
budgets  and  let  contracts.  Non-Federal 
partners  focus  on  their  dollar  costs  as  they 
plan  for  financing  their  share  of  project 
costs.  Thus,  what  we  will  call 
implemoitation  decbions  require  that 
attention  be  paid  to  a  different  set  of  costs. 
Though  the  focus  of  thb  manual  b  dbtinctly 
on  NED  costs,  other  costs  commonly  used 
by  the  Corps  will  be  dbcussed  as 
appropriate. 

As  important  as  what  thb  manual  does, 
is  what  it  does  not  do.  Thb  manual  does 
not  define  terms  outside  die  NED  context. 
There  will  be  dbcussion  and  elucidation  of 
such  terms  at  times,  but  resolution  of 
communication  or  other  problems  that  arbe 
fiom  concepts  and  terminology  outside  that 
of  NED  costs  will  not  be  offoud.  There  is 
a  great  deal  of  confusion,  much  of  it  within 
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the  agmcy,  about  some  of  the  cost 
terminology  that  is  used  by  the  Corps. 
Because  the  correct  defmition  of  cost  varies 
fn>mcoiitext-to-coatext,situatioii-to>situation 
and  district-to-district  it  would  be 
presumptuous  for  this  manual  to  deign  to 
define  terms  that  are  perfectly  serviceable  to 
those  who  use  them.  Each  element  of  the 
Corps  has  its  own  program,  responsibilities, 
context  and  jargon.  Though  it  may  be 
unfortunate  that  a  duplicitous  jargon  has 
arisen,  standardization  of  that  jargon  is  a 
policy  matter  that  won't  be  addressed  by  this 
manual. 

Closely  related  to  this  last  point  is  the 
fact  that  this  is  not  a  policy  manual.  There 
are  conflicts  between  economic  theory  and 
principles  (i.e.,  positive  economics)  and  the 
economic  policies  (i.e.,  normative 
economics)  of  the  Corps  of  Engineers  that 
have  developed  over  a  period  of  time  as  a 
result  of  li^lation  and  other  policy 
decisions.  Where  appropriate  these  conflicts 
will  be  identified.  This  manual  intends  no 
advocacy  position  on  any  of  these  conflicts. 
Economic  theory  is  the  domain  of  the 
economist.  Economic  policy  is  the  domain 
of  the  decision-maker. 


AUDIENCE 

The  manual  has  been  written  for  those 
who  are  partners  to  or  have  an  interest  in  the 
water  resources  planning  process  of  Federal 
water  resource  agencies  that  use  the 
"Economic  and  Environmental  Principles  and 
Guidelines  for  Water  and  Related  Land 
Resources  Implementation  Studies,"  more 
commonly  referred  to  as  the  Principles  aud 
Guidelines  or  P&G.  It  provides  an 
introduction  to  NED  costs  for  non-Federal 
panners.  Though  we  hope  the  manual 


serves  as  a  useful  refresher  to  experienced 
Corps  planners,  it  is  directed  more 
specifically  to  new  Corps  employees  and 
other  experienced  Corps  personnel  udio  work 
with  planiung  studies. 

ORGANIZATION  OF  THE  MANUAL 

The  manual  consists  of  this  and  five 
other  chiqiters,  as  well  as  an  index,  two  short 
appendices  and  a  bibliography  as  shown  in 
Figure  2.  Chi^iter  2  discusses  costs  in  the 
context  of  the  C^rps  of  Engineers'  program. 
This  chapter  will  be  of  most  interest  to 
readers  seeking  a  btric*  overview  of  who  in 
the  Corps  uses  costs  an^  how  they  use  them. 
Chapter  3  provides  an  overview  of  some 
economic  theory  relevant  to  NED  costs  and 
follows  with  some  development  of  the 
language  of  costs.  Most  of  die  cost 
terminology  used  by  economists  and  Corps 
personnel  is  introduced  here.  Chiqiter  4  is 
devoted  exclusively  to  a  discussion  of  NED 
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costs.  Concepts  are  disoissed  in  a  format 
that  follows  the  P&G  presentation  of  NED 
costs.  Sdected  implications  of  economic 
theory  to  common  cost  problems 
encountered  in  the  planning  process  and 
clarification  of  the  NED  cost  issues  are 
presented  in  Chapter  5.  Many  of  the  ideas 
presented  earlier  in  the  manual  are  int^rated 
in  Charter  6  by  translating  the  project  costs 
into  hOED  project  costs  in  a  hypothetical 
example.  An  index  is  provided  to  assist 
reados  interested  in  a  specific  topic.  The 
first  appendix  presents  a  brief  history  of  the 
evolution  of  planning  principles  for  Federal 
water  resource  development  agencies.  The 
second  one  provides  suggestions  for  further 
reading  to  assist  those  who  want  more 
details  on  a  topic  than  are  given  here. 


Chapter  2:  COSTS  AND  THE  CORPS  OF 
ENGINEERS 


CHAPTER  OVERVIEW 

This  clu4>ter  provides  a  brief 
overview  of  how  costs  are  used  by  the  Corps 
of  Engiiieers  in  the  conduct  of  their 
missions.  The  emphasis  is,  of  course,  on  the 
conduct  of  planning  studies  and  die 
implementation  of  recommendations  that 
come  firom  them.  After  an  overview  of  the 
role  that  costs  play  in  the  planning  and 
construction  functions  of  the  Corps,  attention 
is  turned  to  groups  that  perform  specific 
functions  in  die  Corps  program.  This  cluqiter 
will  be  most  use^  to  those  with  litde 
familiarity  with  die  Corps'  program. 

ROLE  OF  COSTS 

The  Civil  Works  planning  process 
begins  with  die  p^cepdon  of  a  problem,  e.g. 
flooding  or  shoreline  recession.  Through  a 
variety  of  means’  the  local  community  may 
request  and  obtain  action  by  the  Corps  of 
Engineers.  Generally,  this  action  begins 
with  a  study  of  the  problem  and  a  report 
recommending  specific  responses  to  it 
Studies,  of  course,  take  money,  so  study 
costs  must  be  estimated,  budgeted, 
qipropriated,  received,  obligated  and  spent 
to  accomplish  the  work. 

In  deciding  whether  or  not  to  take  a 
specific  action,  the  Corps  will  consider  a 
number  of  goals  and  objectives.  The  single 
overarching  objective  of  the  Federal 
government  is  national  economic 
development  (NED).  For  a  plan  to  be 


implemented  it  must  be  efficient  from  the 
perspective  of  the  nation^.  Actions  that 
malm  a  positive  net  contribution  (efficient) 
to  the  economic  development  of  die  nation 
may  be  considered  for  possible 
implementation.  Actions  that  fail  to  make  a 
net  positive  contribution  (inefficient)  to  the 
economic  development  of  the  nation  will  not 
be  taken.  An  economic  evaluation  is  carried 
out  to  detomine  udiether  a  particular  water 
resource  project  is  economiadly  efficient  or 
not.  Only  actions  diat  are  efficient  firom  the 
national  perspective  are  usually 
implemented. 

With  the  problem  identified,  a 
number  of  alternative  plans  to  address  it  are 
considered.  As  these  alternatives  begin  to 
take  shiqie,  plarmers  and  engineers  estimate 
die  time  and  materials  required  to  implement 
them.  The  costs  of  this  time  and  diese 
materiab  is  estimated  and  becomes  part  of 
the  project  costs.  The  Federal  government, 
in  the  P&G,  has  defined  vAat  is  ^ipropriate 
to  consider  as  a  cost  of  the  alternative  plans 
considered.  This  is  a  condition  of  Federal 
involvement  in  the  planning  process.  It's 
also  a  constant  source  of  confusion  for  non- 
Federal  interests. 

Once  the  NED  costs  have  been 
identified  they  are  expressed  on  an  average 
annual  basis  so  they  can  be  direedy 
compared  to  project  boiefits  which  are  also 
estimated  in  average  armual  dollars.  If  the 
average  annual  benefits  exceed  the  average 
annual  costs,  die  project  is  economically 
feasible.  The  plan  with  die  greatest  positive 
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net  benefits  diat  reasonably  meets  the 
planning  objectives  is  designated  the  NED 
plan.  The  NED  plan  usually  becomes  the 
plan  recommended  for  implementation. 

If  the  project  is  efficient  and 
acceptable,  a  new  major  issue  comes  to  the 
fore  -  paying  for  the  project.  If  the  project 
serves  more  than  one  purpose,  e.g.  it  reduces 
flooding  and  increases  recreation,  the  costs 
of  the  project  must  be  allocated  to  the 
different  purposes  served  by  the  project. 
Then  the  coste  allocated  to  each  purpose  are 
qiportioned  between  the  non-Federal  partner 
and  the  Federal  government  based  on 
legislated  cost>sharing  policies  and 
implemoiting  formulas. 

Financial  aiudyses  are  conducted  to 
assure  that  the  local  partner  has  the 
ciq)ability  to  pa/  its  share(s)  of  project 
costs.  The  sharing  and  payment  of  costs  is 
formalized  in  a  project  cosMharing 
agreement.  Up  to  this  point,  the  project 
remains  on  the  "drawing  board”  and  costs 
are  typically  estimated  based  on  the  prices 
that  prevail  at  that  point  in  time.  As 
construction  becomes  more  imminent  it  is 
necessary  to  obtain  better  estimates  of  the 
actual  amounts  of  money  that  will  have  to 
be  laid  out  by  the  Fedei^  and  non-Federal 
entities.  Because  construction  usually  takes 
place  over  several  years  it's  necessary  to 
estimate  what  the  cost  of  various  things  will 
be  one,  two,  three  or  more  years  down  the 
road.  Likewise,  the  costs  of  operating, 
maintaining,  repairing,  rdiabilitating  and 
replacing  the  projea  over  the  next  50  or  100 
years  must  alro  be  estimated. 

Meanwhile,  other  personnel  are  busy 
with  the  budget  woric  necessary  to  get  the 
money  fit>m  Congress  and  the  local  partner 
at  the  time  and  in  the  amounts  needed. 


Others  are  busy  soliciting  and  awarding 
contract  bids.  Eventually,  as  the  project  is 
built  and  the  money  is  spent,  someone  will 
have  to  keep  track  of  all  the  expenditures. 

Throughout  this  entire  process, 
evoyone  is  talking  about  costs.  There  are 
many  different  groups  that  use  cost 
information.  These  costs  are  init  to  many 
different  uses.  As  a  result  of  the  multitude 
of  users  and  uses,  problems  are  inevitable. 
Sometimes  people  are  using  different  words 
diat  mean  the  same  thing.  Odio'  times 
people  use  the  same  words  that  mean  two 
entirely  different  things.  Cost  concepts  used 
for  efficiency  decisions  are  frequmtly 
confused  with  cost  concepts  for 
implementation.  The  many  steps  to 
implementing  a  civil  worics  project  are 
repl^  with  communication  problons.  In 
this  chapter  we  briefly  consider  selected 
users  of  costs  and  the  uses  they  make  of 
them. 


WHO  USES  COSTS? 

Focussing  on  the  district  level  of  the 
Corps,  it  is  possible  to  identify  some  more- 
or-less  typical  groups  of  users  of  cost 
information.  Though  districts  can  be 
imiquely  organized  to  suit  their  specific 
nee^  the  users  identified  below  can  be 
found  in  some  shape  or  form  in  every 
district.  The  descriptions  of  the  cost-related 
activities  of  these  elements  are  offered  as 
mcamples.  They  are  by  no  means 
comprehensive  descriptions  of  an  element's 
activities. 

In  one  district  the  planning  function 
might  be  conducted  by  a  planning  division. 
In  another,  it  may  be  conducted  by  a 
planning  branch  that  is  part  of  an 
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engmeering  division.  It  is  of  no  real 
consequoice  for  this  manual  whoe  any 
function  is  actually  conducted.  Hence,  we 
refer  to  the  groiq)  that  performs  the  planning 
function  simply  as  Planning.  The  group  that 
handles  the  engineering  function  is  called 
Engineering,  and  so  on. 


PLANNING 

Planners  use  cost  information  to 
make  the  basic  efflcimicy  decision  about 
alternative  plans.  NED  costs  are  used  to 
make  this  decision.  NED  costs  play  a 
crucial  role  in  the  identification  of  the  NED 
plan.  Planners  allocate  costs  to  their  various 
purposes  and  determine  cost-sharing  for  each 
purpose.  Preliminary  estimates  of  project 
costs  are  prepared  by  planners  but  they 
typically  receive  information  about  those 
costs  fiom  one  or  more  other  Corps  offices. 
Within  the  district,  quantity  estimates  and 
unit  costs  are  provided  by  engineering  or, 
more  recently,  a  cost  engineering  group. 
Real  property  values  are  provided  by  a  r^ 
estate  group. 

Planners  have  the  most  contact  with 
the  general  public  and  the  local  paitners 
throughout  the  problem  study  and  report 
preparation.  In  this  role  they  are  the  first  to 
initiate  discussions  about  project  costs. 
Planners  frequently  provide  cost  information 
to  other  elements  of  the  Coips.  For 
example,  study  costs  may  be  managed  by 
planners..  Project  cost  estimates  for  the 
budget  process  are  also  prepared  by 
plannos. 


ENGINEERING 

Engineering  divisions  in  each  district 
typically  have  an  organization  whose 
function  is  to  estimate  the  quantities  of 
goods  and  services  required  to  implement 
the  alternative  actions  under  consideration. 
They  also  provide  estimated  costs  for  the 
required  goods  and  services.  These 
estimators  can  often  be  found  in  a  cost 
engineming  group. 

As  a  study  progresses,  the  estimates 
of  quantities  and  costs  become  more  and 
more  detailed.  All  cost  information  to  this 
point  is  estimated.  Actual  costs  are  not 
available  until  contracts  have  been  awarded 
and  monies  spent. 

REAL  ESTATE 

Real  estate  personnel  are  responsible 
for  estimating  the  value  of  real  property, 
costs  of  acquisition  and  severance  damages. 
Once  an  alternative  plan  has  been  identified, 
property  acquisition  is  often  a  major  cost  for 
water  resource  projects.  Appraisers  estimate 
the  costs  of  acquiring  land  and  its 
improvements,  relocating  businesses  or 
residences,  and  obtaining  easonents  and 
rights  of  way.  These  costs  become  part  of 
the  overall  project  cost  estimate. 


PROGRAMS 

Programs  personnel  prepare  annual 
budget  submissions  to  Congress  and  cost 
information  for  longer  range  planning.  Cost 
data  for  budget  submissions  include  all 
Federal  and  non-Federal  costs  for  real  estate 
acquisition;  construction  features;  planning, 
engineering  and  design;  construction 
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managanent;  and,  a  contingency  allowance 
for  unforeseen  changes  in  the  cost  estimate 
based  on  its  level  of  reliability. 

Project  cost  estimates  used  by 
programs  are  based  on  a  1  October  price 
level  for  the  current  year  with  an  allowance 
for  future  inflation  t^ugh  die  construction 
period.  Eiqiected  inflation  rates  reflect 
average  armual  rates  over  a  10-year  period. 
Refinements  of  the  cost  estimates  are 
coordinated  with  planning,  engineering, 
construction,  real  estate  and  other  personnel 
widiin  the  district  through  the  project 
manager.  Project  cost  estimates  are  updated 
at  least  annually  for  active  projects. 

PROJECT  MANAGEMENT 

Once  the  feasibility  study  is 
ccMnpleted,  the  resulting  cost  estimate  is  used 
by  the  project  marmgement  group  to  develop 
the  Project  Marugement  Plan  ^MP).  The 
PMP  provides  details  for  die  cost  estimate 
and  its  schedule  for  design  and  construcdon 
of  the  entire  project  Once  the  PMP  is 
qiproved,  a  project  cost  summary  is 
maintained  by  the  project  manager  to 
monitor  deviations  from  die  baseline 
estimate.  Changes  to  the  current  project  cost 
estimates  must  be  document^  and 
accounted  for  in  a  formal  maimer  through 
appropriate  charmels.  Status  reports 
submitted  to  headquartws  are  used  to 
document  and  monitor  district  management 
efficiency  and  project  performance. 


OPERATIONS 

Once  a  imiject  has  been  constructed 
it  must  be  openrted  in  a  manner  consistoit 
with  its  design  to  ensure  that  the  intended 


project  outputs  are  realized.  Operating  and 
maintaining  a  project  incurs  costs.  Over  a 
longer  poiod  of  time,  components  of  a 
project  may  wear  out,  dama^d, 
or  become  obsolete  necessitating  repairs  or 
replacement  The  physical  deterioration  that 
occurs  over  time  nuiy  require  a  more 
comprdieosive  rdubilitadon  of  the  project. 
Costs  of  operation,  maintenance,  repair, 
rqilacement  and  rehabilitation  (OMRR&R) 
are  goierally  die  responsibility  of  the 
opoadons  group. 


COUNSEL 

Counsel's  role  in  project  costs  is  one 
of  die  least  visible  and  most  all 
encompassing.  It  is  not  imusual  for  Counsel 
to  be  involved  in  a  jffoject  from  the 
feasibility  study  stage  throu^  construction 
and  even  beyond.  Counsel  will  typically  be 
involved  in  real  estate  issues  diat  can 
substantially  affect  costs.  PCA  n^tiation 
often  requires  Counsel  to  deal  diiecdy  widi 
State  and  local  representatives  as  well  as 
agency  personnel  at  all  levels  of  government 
Frequendy,  costs  are  the  primary  focus  of 
diese  n^otiations.  Issues  nmy  range  from 
complex  and  controversial  discrepancies  over 
the  value  of  resources  to  the  mundane  but 
confusing  establishment  of  construction  cost 
accounts,  such  as  archeological  and 
construction  accounts. 

Counsel  may  also  be  required  to 
become  involved  in  the  resolution  of 
contract  disputes  that  include  awards  and 
claims  that  can  affect  costs.  Litigation  that 
can  result  in  long  and  cosdy  delays  or 
modifications  of  projects  will  naturally 
require  involvement  of  counsel. 


CONTRACTS 

Contracts  personnel  are  responsible 
for  soliciting,  awarding  and  administering 
the  contracts  required  to  complete  studies, 
implement  projects  or  to  operate,  maintain, 
rep^,  replace  or  rehabilitate  projects  once 
built.  Specifications  for  the  contrart  are 
typically  provided  to  the  contracts  group  by 
one  of  the  other  Corps  offices.  These 
specifications  might  describe  the  woric  to  be 
done,  for  example  in  a  planning  study,  or 
they  might  consist  of  design  features  and 
quantities  required  to  construct  a  project  or 
project  component.  Contract  bids  are 
solicited  consistent  with  current  contracting 
procedures  and  a  contract  award  is  made  to 
the  successful  bidder. 

The  contract  cost  is  generally  an 
upper  limit  on  costs.  Contracts  persormel 
then  administer  the  contract  to  assure  that 
payment  is  received  for  work  completed.  It 
is  only  after  work  is  completed  and  payment 
is  received  that  actual  costs  are  known. 


NON-FEDERAL  PARTNER 

The  non>Federal  partner  is  required  to 
pay  a  portion  of  the  costs  to  implement  a 
project  and  often  a  portion  or  all  of  the 
normal  costs  of  operating  and  maintaining  it. 
Once  a  reconnaissance  study  has  been 
completed  local  interests  may  be  required  to 
pay  a  portion  (normally  50  percent)  of  the 
feasibility  study  costs  and  a  portion  of 
subsequent  costs  through  implementation  and 
operation  of  the  project. 

The  non-Federal  partner  must 
understand  the  basic  nature  of  both  the  NED 
costs  and  the  implementation  costs.  NED 
costs  are  used  in  the  determination  of  which. 


if  any,  alternative  plans  are  economically 
efficient,  i.e.,  feasible.  NED  costs  are  also 
used  to  determine  cost  allocations.  Thus, 
NED  costs  are  important  to  non-Federal 
interests  because  they  are  used  to  determine 
what  if  anything  can  be  done  to  help  local 
into-ests  and  they  provide  the  basis  for 
determining  the  local  share  of 
implementation  costs  Implementation 
costs  are  of  obvious  concern  to  the  non- 
Federal  parmer  because  these  are  the  costs 
they  must  share. 


On  occasion  where  Corps  reports  are 
reviewed  by  personnel  from  outside  the 
agency,  costs  are  frequently  a  major  focus. 
Within  the  Federal  govonment.  Congress, 
the  Office  of  Management  and  Budget 
(0MB),  and  the  Army  Audit  Agency  (AAA) 
are  a  few  outside  reviewers  extremely 
interested  in  costs.  Congress  is  interested 
because  they  must  make  fimding  decisions; 
0MB  because  it  includes  or  excludes 
projects  from  the  President's  budget;  and, 
AAA  because  it  conducts  formal  audits  of 
selected  projects.  Outside  the  Federal 
government.  State  and  local  agency 
personnel  review  and  scrutinize  project  cost 
estimates. 


Corps  cost  estimates  are  often  of 
considerable  interest  to  industry  people 
because  of  the  quality  of  work  done  by  the 
Corps.  Previous  estimates  of  project  costs 
may  provide  the  basis  for  subsequent 
contract  bids.  Often  Corps  cost  estimates 
are  the  best  source  of  hard  to  get  cost  data 
or  hard  to  estimate  costs.  Conversely,  cost 
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estifflatofs  for  the  Corps  sometimes  rely  on 
industry  people  for  unit  cost  estimates. 
Estima^  costs  of  dredging,  for  example, 
are  most  often  provided  by  industry  e}q)erts. 


SUMMARY  AND  LOOK  FORWARD 

There  are  many  users  of  cost 
information  within  die  Corps  and  they  make 
a  great  variety  of  uses  of  their  cost 
information.  Each  of  the  "user  groups" 
described  here  must  interact  widi  virtually 
every  other  grmip  at  some  point  during  the 
study  and  implementation  of  a  water 
resource  project.  For  certain  pairs  of  groups, 
for  example  planning  and  engineering,  the 
coordination  is  constant. 

Each  of  these  groups  has  developed 
its  own  cost  jargon.  Within  a  group  this 
jargon  may  serve  the  group's  interests  well. 
Outside  the  group  communication  problems 
can  result.  In  the  next  chapter,  some  of  die 
economic  theory  necessary  for  understanding 
the  specific  role  of  NED  costs  is  presorted. 
Then,  much  of  the  specific  cost  jargon  used 
by  the  economics  profession  and  by  the 
Corps  of  Engineers  are  explained. 
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Chapter  3:  THEORY  AND  LANGUAGE  OF 
COSTS 


CHAPTER  OVERVIEW 

NED  costs  are  used  for  die  economic 
analysis  of  alternative  projects;  hoice,  we 
must  take  an  economic  perspective  of  costs 
to  understand  the  nature  of  NED  costs.  The 
first  part  of  diis  chapter  provides  a  brief 
introduction  to  die  economic  nature  of  costs. 
Most  of  the  early  material  appears  in 
sidebars  because  it  is  more  technical  in 
nature  dian  die  rest  of  die  chapter.  The 
sidebars  can  be  skipped  widi  no  loss  of 
continuity.  The  National  Economic 
Development  Procedures  Manual  -  Overview 
Manual  for  Conducting  National  Economic 
Development  Analysis  IWR  Report  91>R*1 1 
is  a  useful  companion  reader  for  diis  chapter 
and  should  be  referred  to  by  diose  lootog 
for  additional  information. 

The  second  half  of  the  chapter  offers 
a  taxonomy  of  costs.  The  reader  will  find 
terms  defined  and  distinctions  made  among 
terms  used  by  economists  and  die  Coips  of 
Engineers  in  diis  section  of  die  manual. 


COST  IN  ECONOMIC  THEORY 

We,  as  individuals  or  collectively  as 
a  society,  can't  have  eveiydiing  we  want. 
There  simply  aren't  enough  resources 
available  to  meet  every  need  or  want. 
Because  we  can't  have  eveiydiing,  we  must 
make  choices.  When  we  choose  vdiat  we 
will  do  we  are  simultaneously  making  a 
choice  about  vhat  we  will  not  do.  Thus, 
when  we  make  a  choice  it  costs  us 


somediing.  It  costs  us  die  opportunity  to 
have  done  somediing  else. 

Economic  decision  making,  such  as 
the  efficiency  decision  made  during  the 
planning  process,  is  based  on  diis  notion  of 
opportunity  costs.  The  cost  of  any  action 
taken  is  the  value  of  die  most  valuable 
action  not  taken. 

Non-economists  diink  of  costs  as  die 
dollars  dial  must  be  expended  to  acquire  or 
use  somediing.  Fortunately,  in  most 
situations  opportunity  costs  and  dollar  costs 
are  equal,  avoiding  Ae  confusion  diat  results 
when  they  are  not  Unfortunately,  in  the  case 
of  water  resources  planning,  diere  are  many 
instances  where  opportunity  costs  and  dollar 
costs  diverge.  Economists  who  are  trying  to 
allocate  scarce  resources  efficiendy  are  only 
interested  in  die  opportunity  costs.  Those 
who  must  come  up  with  die  money  to 
finance  the  project  are  primarily  concerned 
widi  the  dollar  costs.  The  result  is  two 
groiqis  paying  attention  to  two  differmt 
definitions  of  costs;  two  different  sets  of 
numbers.  Is  it  confusing?  Yes.  Is  one  of 
die  groups  wrong?  No,  diey  both  have 
legitimate  but  varying  interests. 

In  diis  chapter  basic  economic 
concqits,  fundamental  to  the  understanding 
of  economic  costs,  NED  costs  and  die  odier 
costs  frequendy  confronted  in  planning  and 
inqilementing  water  resource  projects,  are 
presented.  The  key  to  understanding  die 
concepts  presented  here  is  to  concentrate  on 
the  role  of  resources.  If  the  use  of  a 
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resource  changes  or  an  unused  resource  is 
used,  diere  is  an  opportunity  cost.  There 
may  or  may  not  be  a  dollar  cost.  If  die  right 
to  use  a  resource  changes  hands  but  diere  is 
no  change  in  die  use  of  die  resource,  there 
will  probably  be  a  dollar  cost  but  there  is  no 
opportunity  cost. 


SCARCITY 

To  die  person  on  the  street  scarcity 
implies  that  somediing  is  rare  or  difficult  to 
find.  Hen's  teedi,  a  toaster  that  can 
accommodate  a  bagel,  or  a  flattering  bathing 
suit  are  a  few  things  most  of  us  would  agree 
are  hard  to  find.  To  an  economist,  scarcity 
means  somediing  entirely  different.  Scarcity 
is  die  term  used  by  economists  to  indicate 
diat  people's  desire  for  a  "thing^"  exceeds  the 
amount  of  it  that  is  freely  available  from 
Nature. 

For  example,  air  to  breadie  (not 
necessarily  clean  air),  is  fi’eely  available  at 
all  times  and  everyv^ere  in  quantities 
greater  than  desired  ail  the  people  on  die 
earth.  Thus,  breathable  air  is  currendy  not 
scarce.  Try  to  think  of  another  example  of 
a  good  that  is  not  scarce.  It's  not  easy, 
virtually  all  goods  are  scarce.  If  less  of  a 
good  is  freely  available  dian  consumers 
would  like;  it  is  scarce.  ' 

Scarcity  does  not  result  from  die  fact 
that  a  good  exists  in  small  quantities.  Nor 
do  large  quantities  of  a  good  guarantee  an 
absoice  of  scarcity.  What  does  matter  is  die 
relationship  between  people's  desires  for 
goods  and  their  production  possibilities.  The 
only  requirement  for  scarcity  is  diat  diere  be 
more  dian  one  use  for  a  resource.  Novdiere 
can  diis  point  be  made  as  vividly  as  it  can 
widi  water. 


Consider  die  mythical  desert  oasis  • 
palm  trees  and  a  small  pond  of  water 
surrounded  by  diousands  of  square  miles  of 
barren  desert.  Though  many  would  be 
tempted  to  call  diis  water  scarce,  if  no  one 
or  nodiing  desires  die  water  beyond  the 
modest  needs  of  the  few  trees  and  desert 
insects  diere  is  no  scarcity  diough  die  water 
resources  are  limited.  Contrast  this  with  the 
waters  of  the  Colorado  River  that  drain  the 
Rocky  Mountains.  Watching  the  raging 
torrents  of  this  river  in  the  isolated  wild 
dirough  which  it  sometimes  winds,  it  is 
difficult  to  imagine  ever  running  out  of 
water  in  diis  river.  Yet,  we  know  all  too 
well  diat  desires  for  the  waters  of  the 
Colorado  exceed  that  river's  ability  to  satisfy 
society's  thirsts  for  its  flows. 


CHOICE  AND  OPPORTUNITY  COST 

Scarcity  of  any  resource  dictates  diat 
choices  be  made.  Choosing  more  of  one 
thing  simultaneously  means  choosing  less  of 
somediing  else.  Choose  to  preserve  the 
spotted  oi^  and  you  are  simultaneously 
choosing  not  to  harvest  the  trees  in  wMch 
they  live.  When  we  have  the  opportunity  to 
do  more  than  one  diing  widi  a  resource,  for 
example,  to  use  land  as  wildlife  habitat  or  to 
store  water  on  it  for  municipal  usage,  eveiy 
choice  costs  us  an  opportunity  to  have  done 
somediing  else. 

Frequendy,  diat  viiich  a  choice  costs 
us  caimot  be  quantified  in  dollar  terms. 
Suppose  you  are  at  a  carnival  ^ere  a  new 
ride  is  being  promoted  by  letting  everyone 
ride  free.  As  you  take  your  place  in  line 
you  notice  the  sign  that  si^s,  "one  hour  wait 
from  diis  point."  Is  die  ride  free?  Widi  die 
hectic  lives  most  of  us  lead  leisure  time  is 
vety  precious  to  us  and  die  opportunity  cost 
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Opportunity  Cost  Illustrated 


Consider  a  simple  society  that  has  a  finite 
amount  of  water  resources  and  a  Hxed  and  given 
level  of  technology.  Assiune  that  water  can  be 
put  to  instream  uses  such  as  hydropower, 
recreation  and  environmental  quality,  or  it  can  be 
withdrawn  and  put  to  agricultural,  municipal  and 
industrial  uses.  The  production  possibilities 
frontier  in  the  figure  shows  all  the  possible 
combinations  of  instream  and  withdrawal  uses  that 
can  be  made  if  all  the  water  is  used  fully  and 
efficiently,  given  the  existing  technology. 

The  frontier  itself  divides  society's 
choices  into  two  groups  of  combinations  of 
instream  and  withdrawal  uses:  the  attainable 
which  includes  the  area  inside  the  curve  and  curve 
itself;  and  the  unattainable,  the  area  outside  the 
curve  which  cant  be  realized  with  current 
resources  and  technology.  In  a  world  beset  with 
scarcity  there  are  always  limitations  on  society's 
ability  to  get  all  they  want.  The  combination  of 
instream  and  withdrawal  uses  indicated  by  point 
A  is  not  possible  given  current  resources  and 
technology. 

People  are  forced  to  make  choices  from 
among  the  attainable  options.  If  all  resources  are 
devoted  to  instream  uses,  then  a  maximum  output 
of  instream  uses,  shown  as  the  distance  OB,  will 
result,  with  no  withdrawal  uses.  If,  on  the  other 
hand,  all  resources  are  devoted  to  withdrawal  uses, 
a  maximum  of  OC  withdrawal  goods  could  be 
produced.  Society's  prodnctien  possibilities 
frontier  restricts  peoples  ability  to  have  all  they 
want.  It  is  worth  noting  that  points  inside  the 
frontier  are  attainable  but  inefficient.  For 
example,  the  combination  of  point  G  can  be 
produced  but  society  has  no  reason  to  do  that. 
They  can  produce  more  of  both  withdrawal  and 
instream  goods  by  moving  to  point  D.  It  would 
be  wasteful  to  produce  at  G. 

Using  the  production  possibilities  curve, 
it's  easy  to  see  how  choice  comes  with  costs.  If 
society  chooses  OB  of  instream  uses  they  must 
forego  OC  of  withdrawal  uses.  The  benefits  are 
OB,  the  costs  OC.  The  choice  is,  however,  not  an 
all>or*nothing  choice.  Society  may  prefer  a 


combination  of  both  goods  such  as  shown  at  point 
D.  OE  of  instream  uses  means  society  must 
forego  the  opportunity  to  {xoduce  an  additioiul 
FC  of  withdrawal  goods.  Likewise,  the 
production  of  OF  withdrawal  uses  means  society 
will  lose  the  opportunity  to  produce  an  additional 
EB  of  mstream  goods. 

It  makes  sense  to  move  from  all  instream 
uses  to  a  point  like  D  if  the  value  of  OF.  the 
withdrawal  uses  gained,  exceeds  the  value  of  EB 
instream  uses  foregone.  Benefit-cost  analysis  is 
conceptually  nothing  more  than  the  systematic 
valuation  of  such  trade-offs,  albeit  in  more 
complex  situations. 


Inatream 


Production  Possibilities  Frontier 
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of  waiting  in  line  may  be  veiy  high  indeed, 
though  it  is  not  a  cost  diat  can  be  easily 
quantified  in  dollars. 

A  more  pertinent  example  occurs 
udien  we  choose  to  rehabilitate  a  lock  that 
will  produce  impacts  like  noise.  The  noise 
from  construction  may  disrupt  the  migration 
of  waterfowl  to  a  nearby  wildlife  preserve. 
The  shorter  lockage  times  that  result  from 
rehabilitation  costs  us,  among  other  things, 
the  opportunity  to  have  undisturbed 
migration  of  waterfowl.  Project  costs  of 
concrete  and  steel  are  much  easier  to 
quantify  in  dollar  terms  than  is  die  disruption 
of  waterfowl  migration. 

Economists  view  costs  differendy 
t  .an  most  people  do.  To  an  economist  cost 
is  not  necessarily  the  amount  of  money  you 
have  to  spend  to  produce  or  buy  something. 
The  real  measure  of  cost  is  opportunity 
cost,  i.e.,  the  value  of  diat  vdiich  is  foregone 
when  a  choice  is  made.  The  more  you 
valued  die  alternative  opportunities,  the 
higher  is  your  opportunity  cost. 

Society,  like  individuals,  faces 
scarcity  and  must  make  choices.  Society 
incurs  opportunity  costs  as  well.  Consider 
die  production  of  a  new  lock  and  dam  diat 
uses  land,  labor,  materials,  and  equipment 
worth  roughly  S600  million.  That  same 
quantity  of  resources  could  have  been  used 
to  build  100  miles  of  electrified  railroad,  one 
nuclear  attack  submarine  or  diousands  of 
odier  diings.  To  make  diis  more  personal 
let's  consider  what  the  money  costs  could 
mean  to  us.  Assume  the  $600  million  was 
raised  through  taxes.  If  taxpayers  had  kept 
dieir  money  diey  would  have  spent  it  on 
clothing,  entertainment,  automobiles,  etc. 
Hence,  we  could  see  the  opportunity  cost  of 
the  lock  and  dam  as  die  consumer  goods  diat 


would  have  been  enjoyed  had  die  project  not 
been  built. 


EFFICIENCY 

The  purpose  of  economic  analysis  of 
water  resource  project  is  to  aid  die  efficient 
allocation  of  die  Nation's  scarce  natural 
resources.  We  don't  want  to  waste 
resources.  We  don't  want  to  pty  more  dian 
we  have  to  for  a  project  and  we  don't  want 
to  pay  more  dian  it  is  wordi.  This  is  easier 
said  dian  done. 

The  goal  of  economics  is  die 
efficient  use  of  resources.  Economic 
efficiency,  for  socisty  as  a  i>^ole,  is 
achieved  v/hesn  we  produce  the  combination 
of  outputs  with  the  highest  attainable  value 
given  our  resources.  Economic  efficiency  at 
the  national  level  is  the  intent  of  die 
National  Economic  Development  (NED) 
objective.  A  water  resources  project  should 
be  TConomically  efficient.  Anything  else 
would  be  wasteful.  If  we  use  our  natural 
resources  to  produce  a  combination  of 
project  outyuts  that  is  less  valuable  than 
anodier  feasible  combination  of  project 
outyuts,  we  could  have  done  better. 


A  TAXONOMY  OF  COSTS 

The  simple  notions  of  scarcity,  choice 
and  opportunity  cost  underlie  the  economist's 
concept  of  costs  but  the  economist's  ideas 
about  costs  are  very  different  from  other's 
views  of  costs.  As  most  people  are  not 
trained  in  economics  diey  often  find 
opportunity  cost  less  compelling  dian  a  price 
tag.  Nonetheless,  it  is  the  economist's  view 
diat  is  most  relevant  when  considering 
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ProdactiM,  Rnonrcct  ud  Coiti 


Because  costs  are  the  focus  of  this 
manual  it  is  useful  to  Consider  fitom  where  costs 
come.  Costs  result  from  ordinary  production 
activities.  A  production  process  takes  inputs  and 
combines  them  via  some  technology  to  produce 
outputs.  Planning  and  implementing  water 
resource  projects  is,  in  this  sense,  very  much  a 
production  process. 


MPUI8 


H 


TECHNOUMY 


OUTPUT 


Production  Function 


Inputs  for  a  water  resources  project  are 
resources  that  include  many  types  of  labor, 
materials  (e.g.,  concrete,  steel,  rip-rap),  equipment 
(e.g.,  drills,  eaifri-moving  machinery,  cranes, 
handtools),  and  land.  The  outputs  of  a  project  are 
flood  control,  hydroelectricity,  transportation 
services,  recreation,  water  supply,  etc.  The 


technology  used  to  combine  these  inputs  and  turn 
them  into  the  desired  ouqmts  resides  in  the 
knowledge  and  techniques  imbedded  in  the  many 
different  disciplines  required  to  develop  and 
implement  a  plan. 

Outyuts  require  irqmts  and  technology. 
The  cost  of  producing  that  outyut  is  based  on  tte 
prices  of  each  input  and  the  quantities  of  each 
iiqnit.  The  quantity  required  is  determined  by  the 
technology. 

Consider  a  sample  production  exanqrle 
udiere  the  only  input  is  levees,  measured  in  levee 
section  (LS)  and  the  outyut  is  flood  control, 
measured  in  the  number  of  structures  protected 
(SP).  as  shown  in  the  table.  Colurrm  one  shows 
the  number  of  LS  of  levee;  column  two  shows  the 
incremental  (marginal)  product  of  each  LS; 
colurrm  three  is  the  cumulative  number  of 
structures  protected;  column  four  shows  the 
incremental  (marginal  )  cost  of  each  structure 
protected  measured  in  LS  rather  than  dollars. 


1  MARGINAL  PRODUCT  &  MARGINAI 

LCOST 

ScctioBs  ef 
Levee 

iBciemcBtal 
Structares  Protected 

Total  Structures 
Protected 

SoctioBs  of  Levoe  Per 
StiuetBre  Protected 

0 

0 

0 

— 

1 

20 

20 

0.050 

1  2 

24 

44 

0.042 

1  3 

15 

59 

0.067 

1 

11 

70 

0.091 

1  ^ 

7 

77 

0.143 

6 

3 

80 

0.333 

7 

0 

80 

infinity 

(Continued  next  page) 
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Pr«4aetioa,  RcivarcM  and  Cotta 
(Coatinnod) 

The  firat  LS  protects  20  structures  at 
a  cost  of  O.OS  LS  per  structure  protected.  The 
second  LS  protects  24  additional  structures  for 
a  total  of  44  structures  protected  by  the  two 
sections  of  levee.  The  additional  24  structures 
cost  0.042  LS  each.  The  seventh  LS  protects 
no  additional  structures  so  the  incremental 
cost  goes  off  to  infinity.  Additional  sections 
of  levee  would  require  the  removal  of 
structures  so  the  incremental  protection 
actually  beconws  negative.  These  are  not 
shown. 

Colunm  four  shows  the  aitMunt  of 
resources  required  to  produce  each  additional 
LS.  Production  has  costs.  Those  costs  are 
measured  here  in  terms  of  the  resources 
required  to  produce  an  ou^mL  If  a  LS  costs 
$1  this  is  equivalent  to  multiplying  the  values 
in  columiu  one  and  four  fay  $1  so  they  can  be 
reinterpreted  as  the  dollar  costa  of  protecting 
structures.  It  is  usually  a  simple  step  fiom 
resource  costs  as  shown  in  coluttm  four  to 
dollar  cosu  as  long  as  the  cost  of  the  resource 
has  a  known  price. 

The  purpose  of  this  example  is  to 
clearly  establish  the  link  between  resources 
and  dollar  costs.  From  an  economic 
perspective,  the  true  costs  are  the  value  of 
resources  used.  If  the  resources  used  have  a 
price,  as  most  resources  used  in  a  water 
resources  project  do,  project  costs  can  be 
expressed  in  money  terms. 

Looking  ahead  to  the  problems  that 
arise  when  resource  and  money  costs  diverge 
from  one  another  two  points  need  to  be  rtude 
here.  First,  true  economic  costs  are  expressed 
in  terms  of  resources  used.  If  there  is  no 
change  in  the  resources  used  there  is  no  cost. 
Second,  if  the  resources  used  have  no  readily 
discernible  price  it  will  not  be  easy  to  express 
costs  in  dollar  terms. 


national  efficiency  and  it  is  the  economist’s 
view  that  is  the  basis  for  NED  costs. 

In  the  following  paragraphs  we  offer 
a  taxonomy  of  some  of  die  cost  terminology 
most  commonly  used  by  economists  and  die 
Corps  of  Engineers.  The  language  of  costs  is 
extraordinarily  complex.  The  jargon  has 
economic,  accounting,  engineering,  financial 
and  legal  implications.  There  are  frequent 
controversies  and  misunderstandings  about 
the  nature  of  costs.  What  words  should  be 
used?  How  are  diey  defined?  Which  terms 
are  relevant?  The  particular  information 
required  varies  from  one  problem  to  anodier. 

Widiin  the  Corps'  program,  costs  can 
be  classified  into  two  major  categories  of 
particular  interest  in  this  manual  and  a  diird 
category  of  less  interest  here.  Figure  3 
shows  diese  categories.  First,  cost 
information  is  required  to  formulate  water 
resource  projects.  It  is  specifically  needed  to 
answer  questions  of  economic  efficiency 
posed  during  the  planning  process  and  to 
select  a  recommended  plan.  Second,  cost 
information  is  required  to  implement  water 
resource  plans.  Someone  must  pay  for  die 
project.  Third,  die  Corps'  budget  requires 
extensive  cost  information  to  run  the  Corps' 
program. 

Economics,  as  a  discipline,  and  the 
Corps,  as  an  agency,  bodi  operate  within  the 
frmcdonal  areas  o'  ~'gure  3.  Though  bodi 
speak  die  common  "language"  of  costs  each 
has  its  "dialect".  With  economists  and 
agency  people  working  together  on 
formulation  and  implementation  issues  the 
potential  for  communication  problems  is 
widespread. 

The  economist's  "dialect"  is 
predominant  among  die  formulation 
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Formulation: 

*  Formulate  water 
resource  plans 

*  Benefit-cost 
analysis 

*  NED  plan 

*  Cost-sharing 
percentages 


Implementation: 

*  Cost-sharing 
*PCA 

*  Paying  for 
project 

*  Operating  the 
project 


Corps  Budget: 

*  Agency  budget 

*  Study  budget 

*  Project  budget 


Figure  3:  Major  Uses  of  Costs 


functions.  The  economist's  jargon  is  built 
upon  the  basic  concepts  presented  earlier  in 
diis  chapter  and  is  addressed  first  in  die 
remainder  of  this  chapter.  The  Corps' 
"dialect"  is  preeminent  in  use  for  ^e 
implemoitation  fimctions  and  is  addressed 
next.  This  terminology  is  principally  the 
innovation  of  die  Corps  of  Engineers.  The 
third  category  of  costs  is  not  explicidy 
addressed  in  this  manual. 


THE  LANGUAGE  OF  ECONOMISTS 

Figure  4  maps  the  topics  of  diis 
section.  Beginning  with  the  concept  of 
opportunity  cost  we  work  backwards, 
decomposing  them  first  into  eiqilicit  and 
implicit  costs.  Each  of  these  can,  in  turn,  be 
comprised  of  internal  and  external  costs. 
Figure  4  shows  the  relationship  of  these 
costs.  Once  these  basic  concepts  are  defined 
the  differences  between  economic  and 
money  costs  are  discussed. 


The  remainder  of  diis  section  turns  to 
die  cost  terminology  that  is  most  familiar  to 
non-economists.  Marginal  costs  are  die 
relevant  opportuniQ'  costs  for  most  water 
resource  decision  {uroblems.  Incremental 
costs  are  a  special  type  of  marginal  cost. 
The  typical  cost  relationships  diat  follow  are 


Opportunity  Cost 

•  Explicit  &  Implicit  Costs 

•  Internal  &  External  Costs 

•  Economic  &  Money  Costs 

•  Marginal  &  Incremental 
Costs 

•  Fixed  &  Variable  Costs 

•  Average  Costs 

FIGURE  4:  OPPORTUNITY 
COST  COMPONENTS 
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die  costs  diat  comprise  a  miyor  portion  of 
die  cost  theory  presented  in  microeconomic 
theory  courses.  The  section  concludes  by 
considering  two  topics  dial  gready  influence 
economic  notions  of  cost:  time  and  price 
level. 

Economic  cost,  opportunity  cost, 
resource  cost  and  NED  cost  are  some  of  the 
phrases  firequendy  used  by  economists  diat 
remain  a  mystery  to  most  people.  They  are 
all  very  close  in  meaning  but  diey  vary  by 
context  and  nuance.  The  key  to 
understanding  opportunity  cost  is.  as 
mentioned  above,  to  understand  diat  every 
time  we  make  a  choice  it  costs  us 
somediing.  Fortunately,  die  price  of  a  good 
or  service  is  usually  a  proper  measure  of 
opportunity  cost.  It  is,  however,  significant 
that  the  definition  of  opportunity  costs  does 
not  refer  to  or  depend  on  dollars.  Any 
choice  incurs  a  cost.  Donated  land  or  land 
already  owned  by  the  project  sponsor  has  no 
dollar  cost.  When  we  choose  to  use  it  for  a 
project,  a  cost  is  incurred  because  we  forego 
the  opportunity  to  use  the  land  in  some  odier 
fashion  at  some  future  point  Whether  diat 
cost  is  ever  covered  by  an  actual  expoiditure 
of  money  or  not  is  immaterial  to  die 
existence  of  a  cost. 

Economic  co^t  means  exacdy  die 
same  thing  as  opportunity  cost.  Economic 
cost  more  direcdy  conveys  die  notion  that 
diese  are  die  costs  of  concern  to  economists. 
Resource  cost  is,  as  previously  noted,  the 
basis  for  opportunity  cost.  Resource  cost  is 
generally  used  to  shift  die  focus  of  cost 
considerations  back  to  die  real  resources  diat 
are  being  used  and  away  from  the  exchange 
of  money. 

NED  cost  are  defined  as  "die 
opportunity  cost  of  resource  use."  For  die 


most  part,  NED  cost  means  exactly  die  same 
diing  as  opportunity  or  economic  cost. 
Policy  decisions  over  die  years  have  caused 
the  concepts  of  opportunity  cost  and  NED 
cost  to  diverge  in  some  few  cases.  For 
example,  die  opportunity  costs  of  providing 
better  housing  for  people  relocated  as  a 
result  of  a  project  are,  by  policy,  excluded 
from  NED  costs.  Thus,  we  cannot  say  diat 
NED  cost  and  opportunity  cost  are  identical, 
though  diat  appears  to  have  been  the  original 
intent. 


Economic  Cost 

a.  Explicit  Cost  versus  Implicit 
Cost.  Opportunity  costs  are  the  sum  of 
mqilicit  plus  implicit  costs.  The  costs  of 
using  resources  in  producing  outyuts 
involve  out*of>pocket  costs  and  noncadi 
costs.  Explicit  costs,  sometimes  called 
money  costs,  are  out*of->pocket  expenditures 
for  goods  and  services  received.  When  you 
have  to  write  a  check  or  turn  over  cash  to 
complete  a  transaction  you  have  incurred  an 
explicit  or  money  cost  These  costs  are 
relatively  eaty  to  identify.  However,  it 
should  be  noted  diat  not  all  eiqilicit  costs  are 
opportunity  costs.  This  topic  is  taken  up  in 
the  following  section  on  economic  and 
money  costs  and  again  in  Chqiter  S. 

Anodier  kind  of  opportunity  cost  is 
implicit  cost  sometimes  called  imputed 
cost.  Implicit  cost  is  a  noncash’  cost  that 
does  not  show  up  in  accounting  records. 
Implicit  costs  are  nonedieless  opportunity 
costs  and  are  important  for  decision*making. 

Suppose  you  own  an  office  building 
downtown  diat  could  be  rented  for  $10,000 
per  mondi.  If  you  use  this  building  to  house 
your  own  business  you  incur  costs.  You 
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Resource  costs  ere  mentioiied  in  the  PAG 
but  the  term  'resource  cost*  is  not  often 
encountered  in  the  economics  litereture. 
Opportunity  costs  represent  the  use  of  resources 
end  they  ere  often  expressed  in  doUer  terms. 
Resource  costs,  on  the  other  hend,  ere  elweys 
expressed  in  quendties  of  resources  used.  The 
concept  of  resource  costs  cen  be  en  extremely 
useful  one  in  clerifying  some  of  the  discrepencies 
between  whet  is  en  NED  cost  end  whet  is  en 
implementetion  cost. 

For  exemple.  consider  e  cubic  yerd  of 
concrete  used  in  e  project  Whet  does  the  test  of 
the  economy/society  ultimetely  lose  udien  this 
concrete  is  used  for  the  project?  Picking  iq)  on 
the  concept  of  opportunity  cost  developed  ebove, 
society  loses  the  eltemetive  uses  for  this  concrete. 
It  mey  heve  been  used  for  e  few  blocks  of 
sidewelk,  e  drivewey,  or  in  the  construction  of  an 
office  building.  It's  use  in  e  project  precludes  its 
use  in  any  of  these  other  endeavors.  The  resource 
cost  is  one  yard  of  concrete  but  its  money  cost 
represents  the  value  of  duit  concrete  in  its  next 
best  alternative  usage.  The  dollar  cost  per  cubic 
yard  of  concrete  is  a  reasonable  estimate  of  the 
opportunity  cost  of  the  concrete.  The  resource 
cost  includes  the  labor,  raw  materials  and 
equqnnent  required  to  produce  and  transport  the 
concrete. 

Now  let's  consider  an  acre  of  government- 
owned  wetlands  used  in  a  project.  Because  the 
wetland  is  already  owned  by  the  government  there 
will  be  no  dollar  cost  to  acquire  it  Clearly  there 
is  a  resource  cost  To  determine  the  true 
economic  cost  of  the  wetland  we  again  ask  the 
question,  ”What  does  the  rest  of  the 
economy/society  ultimately  lose  when  this  wetland 
is  used  for  the  project?*  Wetlands  provide  habitat, 
they  can  be  inqMrtant  links  in  the  food  web  and 
energy  chaiit,  they  may  |Hovide  recreational 
opportunities  or  scenic  values.  All  of  these  uses 
are  lost.  Can  we  place  a  dollar  value  on  the 
highest  of  these  foregone  opportunities?  Periiaps, 


Imt  not  very  easily  or  reliably.  Nonetheless,  the 
use  of  the  wetland  costs  society  something.  The 
resource  cost  is  easy  to  identify,  one  acre  of 
wetlands.  If  the  project  cost  estinute  is  to  reflect 
the  true  economic  costs  we  must  estimate  a  dollar 
value  for  the  resource  cost,  though  no  one  will 
ever  have  to  actually  pay  this  cost.  The  dollar 
value  of  the  resource  cost  is  an  NED  cost. 

Suppose  an  unemployed  person  is  used  to 
build  a  project  What  does  the  rest  of  the 
economy/soeiety  ultimately  lose  u^ien  this  person 
is  used  for  the  project?  If  he  had  no  job  and  was 
producing  no  output,  socieQr  will  lose  little.  Thus, 
society  will  sacrifice  very  little  to  use  him  for  this 
project.  The  opportunity  cost  of  this  person's  time 
is  very  low,  though  it  is  not  zero.  The  economic 
cost  of  his  labor  is  considerably  less  than  the 
money  wage  he  is  paid. 

Economic  theory  would  suggest  that  the 
opportunity  cost  of  his  time  be  based  on  the  value 
of  the  lost  opportunity,  presumably  foregone 
leisure,  mdier  than  the  wage  paid  the  woricer. 
This  would  result  in  economic  costs  below  the 
money  costs  of  the  project  Corps'  policy  has 
determined  that  rather  dian  use  this  approach  some 
of  the  money  wages  paid  can  be  considered 
ledeveloiment  benefits  if  the  project  area  meets 
certain  qualifying  criteria.  The  effect  on  net 
benefits  will  be  the  same  vdiether  NED  costs  are 
reduced  by  a  certain  anwunt  or  NED  benefits  are 
increased  by  the  same  amount 

Let's  consider  one  final  example.  Suppose 
we  have  a  streambed  that  will  continue  to  be  used 
as  a  streambed  in  a  project  What  does  the  rest  of 
the  economy/sociefy  ultimately  lose  vdien  this 
streambed  is  used  for  die  project?  In  this  case, 
Bociefy  loses  nodiing  at  all.  The  land  that 
constitutes  the  streambed  was  originally  a 
submerged  streambed  and  its  use  does  not  change 
at  all.  There  is  no  opportunity  cost  of  this 
resource  because  there  is  absolutely  no  change  in 
the  way  the  resource  is  being  used.  Society  will 
lose  nothing.  Will  there  be  a  dollar  cost  for  this 
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implicit  cost)  is  as  much  an  opportunity  cost 
as  buying  $1  million  worth  of  concrete. 


ownenliq).  dwy  transfeniiig  the  right  to 
use  a  reaouRW,  adiioh  is  quite  different  from 
the  aetual  use  of  the  resource,  to  someone 
else.  The  sale  of  diat  right  may  be  judged  to 
have  a  nwnetary  valiw,  despite  the  fact  that 
there  is  iw  true  economic  cost. 

The  question  posed  in  each  of  these 
examples.  *What  does  the  rest  of  the 
economy/soeiety  ultinutely  lose  when  this 
resource  is  used  for  the  project?.*  is  critical 
for  translating  the  idea  of  resource  costs  to 
opportunity  costs.  The  next  question  is  *Can 
the  opportunity  cost  be  readily  quantified  in 
monetary  terms?*  When  the  resource  used 
has  an  opportunity  cost  that  is  easily 
quantified  in  monetary  terms  there  are  few 
problems.  When  this  is  not  true,  howexcr,  cost 
estimating  can  become  complex  and 
confusing. 


have  die  explicit  costs  of  labor  and 
materials,  etc.  to  pay  each  month.  In 
addition  you  have  die  implicit  cost  of  using 
your  building,  a  scarce  resource.  If  you  did 
not  use  your  building  you  could  earn 
$10,000  in  rent  each  month.  Though  you 
mi^  not  owe  a  penny  on  diis  building  it 
costs  you  $10,000  a  mondi  to  use  it.  You 
have  die  opportunity  to  make  $10,000; 
foregoing  that  opportunity  costs  you  that 
$10,000. 

Whedier  you  make  an  explicit 
payment  each  mondi  or  bear  an  implicit  cost, 
die  cost  to  you  in  either  case  is  identically 
the  same.  You  m^  have  a  different 
psychological  reaction  to  an  mqilicit  cost 
dian  you  do  to  an  implicit  cost,  but  the  cost 
is  die  same.  For  example,  losing  recreation 
activity  valued  at  $1  million  per  year  (an 


b.  Internal  and  External  Costs. 
Implicit  costs  mi^  be  internal  or  mctemal. 
Likewise,  explicit  costs  can  be  internal  or 
external.  Internal  costs,  sometimes  called 
private  costs,  are  die  costs  borne  direcdy  by 
the  person,  firm  or  entity  that  is  taking  some 
economic  action,  i.e.,  consuming  or 
producing  something.  The  internal  costs  of 
consuming  a  ciq>  of  french  fries  at  the  beach 
is  die  time  spent  waiting  in  line  for  diem, 
the  price  of  Ae  fries,  and  die  healdi  effects 
of  consuming  fried  food.  These  are  all 
internal  costs.  Some  of  these  costs  are 
eiqilicit,  the  price  of  die  fries;  and  some  of 
diem  are  implicit,  time  in  line  and  health 
effects. 

External  costs  are  the  costs  of  an 
activity  that  are  borne  by  parties  not  direcdy 
involved  in  the  activity.  When  you  get  in 
line  for  fries  you  increase  the  time  that 
anyone  arriving  after  you  must  wait  in  line. 
If  it  takes  2  minutes  to  serve  you  and  there 
are  20  people  in  line  bdiind  you,  your 
presence  costs  die  groiqi  40  minutes  of  time. 
Thus,  your  presence  on  line  imposes  costs 
on  odiers.  If  you  carelessly  toss  your  cup  on 
die  ground  after  consuming  die  fries  you 
impose  a  cost  on  odiers  as  well.  Someone 
will  eiqiend  some  resources  to  pick-up  your 
ciqi. 

If  you  are  a  typical  consumer  you 
will  consider  only  die  private  costs  of  your 
actions  in  deciding  whedier  to  undertake  an 
economic  activity  or  not.  A  ten  minute  wait 
and  a  $3  cost  are  important  to  you.  That  you 
may  cause  others  to  wait  a  cumulative  40 
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Among  Corps'  plumers  "increment" 
does  not  mean  tbe  same  thing  it  means  to 
economists.  To  the  Corps  planner,  an 
increment  is  a  part  of  plan  and  the  costs  of 
that  pert  of  the  plan  are  often  referred  to  as 
incremental  costs.  Incremental  cost  in  this 
context  does  not  mean  the  same  as  it  does  in 
the  preceding  discussion. 

An  increment  is  a  term  that  takes  its 
meaning  from  its  context  Planners  may 
speak  of  an  increment  of  protection  as  a  part 
of  a  plan.  In  this  case,  increment  means  an 
increase  in  output  as  described  above.  In 
other  cases,  increment  is  used  to  describe  a 
part  of  a  plan  that  is  more  accurately  a 
seperabk  clement  of  the  plan.  For  example, 
a  water  resources  plan  might  consist  of  one  or 
more  separable  elements  or  components  that 
arebytlrologieally  independent  of  one  atMther. 
The  working  defirution  of  "hydrologically 
independent"  is  that  such  a  corrqxinent  of  a 
plan  could  be  built  and  would  function  Iqr 
itself.  It  does  iMt  require  another  component 
to  assure  its  proper  functioning.  Such  plan 
corrqMnents  are  often  called  increments. 

Levees  protecting  development  on  tbe 
right  and  left  banks  of  a  river  can  be 
considered  separable  elements.  Their  proper 
functioning  is  independent  of  one  another. 
Unforturutely.  for  the  purity  of  the  langiuge, 
these  levees  ate  often  called  plan  increments. 
Within  one  of  these  separable  elemenu  we 
can  have  vertical  (level  of  protection)  and 
horizontal  (area  protected)  increments  of 
protection.  Once  plaimers  use  increment 
indiscriminately  to  refer  to  any  or  all  of  these 
components  of  the  plan  "incremental  cost" 
becomes  a  very  dififtcult  term  to  understand. 
Used  in  this  way,  it  no  longer  bears  a 
resemblance  to  incremental  cost  used  in 
margiiul  atulysis.  The  only  solution  to  this 
confusion  is  to  beware  of  the  context  in  which 
the  term  is  used. 


minutes  and  cause  an  etqienditure  of  SI  to 
have  your  litter  picked  up  are  of  no  concern 
to  you. 


Social  costs  are  sometimes  defined  to 
be  the  sum  of  all  internal  and  external  costs. 
In  this  interpretation  they  are  essentially 
opportunity  costs.  Less  frequently  social 
costs  may  be  used  synonymously  with 
external  costs.  In  this  sense  they  are  costs 
imposed  on  die  rest  of  society  by  die  actions 
of  an  individual  or  some  odier  agent  of 
economic  activity. 

Polludon  is  die  classic  example  of  an 
external  cost.  A  papennill  incurs  costs  to 
produce  the  paper  and  dumps  its  untreated 
wastes  into  an  adjoining  stream.  The  costs 
directly  borne  by  the  papennill  include  raw 
materials,  labor,  rent,  interest,  etc.  Clean 
water  is  anodier  resource  used  iq>  in  die 
production  process  as  wastes  are  dumped  in 
the  river.  Because  die  costs  of  pollution  are 
borne  by  die  fidiermen  on  diis  river  and  die 
downstream  town  that  must  remove  die 
wastes  before  drinking  die  water,  not  all 
costs  are  borne  by  the  mill.  The  external 
costs  are  imposed  on  diird  parties. 

External  costs  are  commonly 
encountered  in  many  of  the  Corps'  missions. 
For  example,  a  permit  was  requested  to  open 
a  boat  salvage  yard  along  a  miyor  river. 
Adjacent  to  fte  proposed  salvage  site  was  a 
popular  urban  park.  An  estimate  of  die  costs 
of  die  salvage  operadon  was  very  diorough 
in  estimating  the  costs  of  building,  owning 
and  operating  a  salvage  yard.  They  did  not 
include  die  external  costs.  In  diis  case, 
considerable  cost  was  imposed  on  the  park 
as  die  quality  of  die  recreational  experience 
was  significandy  diminished  by  the  noise, 
odors,  and  sights  introduced  by  die  yard. 
The  nature  of  die  park  was  changed  by  the 
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introduction  of  the  salvage  yard.  In 
retrospect,  it  is  not  apparent  diat  had  die 
analysis  thoroughly  investigated  all  the 
releva^  costs  of  die  yard,  including  external 
costs  inqiosed  on  the  paric,  dutt  die  permit 
would  have  been  given  because  the  operation 
may  in  fact  be  economically  inefficient 

c.  Economic  and  Money  Costs. 

Many  Corps  planners  are  familiar  with  the 
terms  economic  cost  and  financial  cost. 
The  working  definitions  go  something  like 
this:  economic  costs  are  diose  costs 

economists  use  to  calculate  the  benefit-cost 
ratio;  finandal  costs  are  the  costs  that 
someone  is  going  to  have  to  pay.  In  recent 
years  a  financial  analysis  has  become  a 
standard  part  of  every  Corps  project  To 
avoid  confusing  people  by  using  die  term 
"financial  cost"  u^en  it  does  not  refer  to  this 
financial  analysis  we  will  use  the  term 
mon^  costs  in  this  manual. 

In  die  context  of  this  manual 
economic  cost  has  two  meanings.  First  and 
foremost  economic  costs  means  opportunity 
costs.  Second,  in  the  context  of  the  Corps 
mission,  economic  costs  has  come  to  mean 
the  costs  that  are  needed  for  the  economic 
analysis  or  NED  costs.  Though  there  may  be 
different  nuances  to  the  two  definitions" 
diey  can  effectively  be  considered  synonyms. 

Opportunity  costs  can  be  considered 
to  consist  of  two  parts,  explicit  and  implicit 
costs.  If  economic  costs  are  identical  to 
opportunity  costs  dien  one  would  conclude 
diat  economic  costs  are  equal  to  implicit 
plus  explicit  costs.  There  is  a  litde 
recognized  problem  with  making  diis 
cormection,  however.  There  can  be  an 


explicit  cost  widiout  diere  being  any 
opportunity  cost. 

The  streambed  example  from  above 
comes  to  mind.  A  streambed  is  a  resource. 
If  a  streambed  has  always  served  as  a 
streambed  and  alwtys  will,  diere  are 
effectively  no  alternative  uses  for  die 
resource.  If  diere  is  only  one  use  for  a 
resource  and  it  is  already  being  put  to  diat 
use  then  it  does  not  cost  society  anydiing  to 
continue  to  use  it  in  this  fashion.  There  is 
no  next  best  alternative  use  to  udiich  the 
resource  can  be  put,  so  diere  is  no 
opportunity  cost 

In  die  U.S.,  ownership  of  a  resource 
conveys  certain  rights  of  usage  or  property 
ri^ts.  Prrqierty  ri^ts  are  a  legal  construct 
and  we  distinguidi  the  right  to  use  a 
resource  fiom  die  use  of  the  resource.  It  is 
the  use  of  the  resource  diat  incurs  die 
opportunity  cost  for  society.  The  ri^t  to 
use  die  resource  does  not  inqiose  an 
opportunity  cost.  The  exchange  of  property 
rights  is  an  exchange  of  somediing  of  value 
that  has  no  effect  on  a  resource's  use,  it 
mmly  transfers  die  ri^t  of  usage  from  one 
person  to  anodier. 

If  a  project  requires  diat  die  ri^t  to 
use  a  resource  be  acquired  there  will  be  an 
out-of-pocket  cost  Someone  will  make  an 
eiqilicit  payment  for  the  right  These  cases 
where  explicit  costs  do  not  entail  opportunity 
costs  are  rare.  Though  there  is  a  temptation 
to  ignore  diem  for  die  sake  of  simplicity  we 
caimot  Unfortunately,  die  exceptions  to  die 
rule  are  the  most  confusing  cases.  The  best 
we  can  do  here  is  to  point  out  diat  economic 
or  opportunity  costs  can  almost  alwtys  be 
defined  as  eiqplicit  costs  plus  implicit  costs. 
There  are,  however,  circumstances  u^ere 
diat  is  not  true.  In  die  greater  scheme  of 
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water  resources  planning  this  distincti<m  in 
tenniiK>logy  is  minor,  but  it  is  a  distinction 
of  which  planners  and  economists  must  be 
aware. 

Money  costs  are  explicit  costs.  They 
are  the  costs  that  must  ultimately  be  paid  in 
dollars.  Money  costs  are  relevant  for  the 
financing  decisions  diat  Congress  and  the 
non>Federml  partner  must  ccmsider  whoi 
deciding  to  support  a  project  or  not.  As 
noted  in  the  preceding  paragraphs,  not  all 
money  costs  are  economic  costs. 

It  is  tempting  to  say  dial  die 
diffo’ence  between  economic  and  money 
costs  is  implicit  costs.  That  is  almost  but 
not  quite  true.  The  differoice  between 
economic  and  mono^  costs  is  that  economic 
costs  include  all  implicit  costs  and  omit 
explicit  costs  diat  do  not  impose  an 
opportunity  cost  on  society. 

d.  Marginal  and  facremoital  Cost 
Few  notions  of  cost  are  more  important  to 
economists  and  less  understood  by  non¬ 
economists  dian  marginal  cost  and 
incremental  cost.  Water  resource  projects 
produce  outyuts.  Marginal  and  incremental 
costs  are  dependent  upon  die  amount  of 
outyut  produced  by  a  project.  Marginal  cost 
is  defined  as  the  change  in  total  cost  divided 
by  the  change  in  outyut  In  odier  words,  it 
is  the  amount  by  vdiich  costs  change  when 
output  is  increased  or  decreased. 
Incremental  costs  are  defined  die  same  way. 
The  difference  between  die  two  terms  is  diat 
the  change  in  output  is  arbitrarily  small  for 
marginal  cost  and  a  larger  more  discrete 
change  for  incremental  cost.  Thus,  marginal 
cost  would  be  appropriate  udien  hydropower 
outyut  increases  by  a  kilowatt  Incremental 
cost  would  be  appropriate  when  output 
increases  by  200,000  kilowatts.  Incremental 


cost  is  the  term  used  most  often  by  the 
Corps  of  Engineers 

In  water  resources  planning 
incremental  costs  are  encountered  more  often 
dian  truly  marginal  costs.  Hydropower 
capacity  changes  are  given  in  thousands  of 
kilowatts  rather  dian  kilowatts.  Levees 
raising  are  considered  several  feet  at  a  time 
not  inches.  For  die  purposes  of  diis 
manual,  however,  there  are  no  substantive 
differences  in  die  interpretation  of  die  two 
terms  and  they  will  be  used  interchangeably. 
This  would  not  be  an  appropriate  use  of  the 
terms  in  a  more  rigorous  economic  context. 

The  significance  of  incremental  or 
marginal  costs  lies  in  its  role  in  marginal 
analysis.  Marginal  analysis  is  used  to 
identify  the  optimal  or  best  acdcm.  This  is 
usually  done  by  making  something  as  large 
as  possible  (e.g.,  net  benefits)  or  as  small  as 
possible  (e.g.,  costs)  subject  to  certain 
constraints,  fii  the  case  of  water  resources 
planning  the  economic  analysis  seeks  die 
plan  dua  maximizes  net  NED  benefits. 
From  an  economic  perspective  diis  is  the 
best  plan. 

The  best  plan  is  found  by  applying 
marginal  analysis,  which  is  briefly 
summarized  by  the  decision  rules  shown  in 
Figure  5*’.  The  rules,  expressed  in  terms  of 
marginal  values,  could  be  just  as  easily 
expressed  in  terms  of  incremental  values. 
From  some  starting  point,  usually  the 
widiout  project  condition,  we  begin  to 
consider  die  incremental  benefits  and 
incremental  costs  of  varying  levels  of  project 
outputs  (i.e.,  differing  levels  of  protection, 
depths  of  channel,  acre-feet  of  water). 

An  example  of  incremental  analysis 
is  shown  in  Table  1  using  outputs  as  they 
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MB>MC 


ProdnceMore 


MB<MC 


ProdnceLess 


MBstMC 


Just  Right 


Figure  5:  Roles  of  Maiginal  Analysis 


are  more  likely  to  be  defined  in  a  Corps 
study.  Total  costs  are  evident  in  column 
diree  and  die  change  in  diese  costs  is  easy  to 
see.  The  ou^ut  of  this  project  appears  to  be 
the  level  of  protection.  An  economist  might 
look  at  diis  table  and  consider  ouQiut  to  be 
measured  in  years  of  protection.  Seen  diis 
vny,  die  incremental  cost  of  going  from  10< 
year  protection  to  SO-year  protection  is 
$60/40  or  Sl.S  per  year  of  protection. 

It  is  not  reasonable  to  define  feasible 
increments  of  flood  protection  one  year 
apart.  The  feasible  flood  control  projects  are 
defined  as  die  levels  of  protection  shown. 
Output,  for  purposes  of  defining  increments 
of  output  from  alternative  plans,  is,  in 
essence,  a  cardinal  ranking  of  the  projects 


from  lowest  to  highest  cost.  The  change  in 
costs  and  boiefits  are  always  calculated 
direcdy  from  the  corresp<mding  totals  and 
die  change  in  ouQiut  is  very  often  arbitrarily 
assigned  the  value  one.  Hoice,  die  diuge 
in  output  is  obtained  from  the  ranking  in  the 
first  column. 

Plarmers  must  often  identify  a  range 
of  project  outputs  to  investigate  before  any 
data  are  available.  Because  of  the 
substantial  time  and  mon^  required  to 
investigate  diese  alternatives  Ae  incremental 
analysis  must  often  be  based  on  diese 
alternatives  as  a  practical  matter.  Whatever 
po^ble  die  incremoital  analysis  should  be 
as  true  to  the  economic  ideal  of  marginal 
analysis  as  possible. 

Proceeding  widi  die  example  of  Table 
1,  10-year  protection  is  valued  at  $120  and 
costs  only  $50  so  it  should  be  produced. 
We  look  at  the  next  level  of  output,  SO-year 
protection.  The  value  of  die  single  unit  (per 
change  in  column  1  size  ranking)  increment 
of  protection  between  10-year  and  SO-year  is 
valued  at  $100.  The  cost  of  providing  diis 
increment  of  protection  is  $60.  It  is  wordi 
producing.  Following  diis  logic  we  continue 


1  TABLE  1:  INCREMENTAL  ANAL' 

YS1S 

1  Level  ef 

1  Pretectlen 

Tetal 

BeMfita 

Tetal 

Cesta 

IncraMBt 

Beaeflta 

iBcrcBBcat 

Ceata 

Eflkieat 

bcreaMBt 

10  years 

120 

50 

120 

50 

Yea 

50  yean 

220 

110 

100 

60 

Yes 

100  yean 

305 

180 

85 

70 

Yes 

200  yean 

380 

255 

75 

75 

Yes 

500  yean 

440 

335 

60 

80 

No 
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to  produce  protection.  At  200-year  so.  When  incrranental  costs  exceed 
protection  we  see  it  costs  $7S  to  produce  an  incremental  benefits  we  have  overproduction, 

increment  of  protection  that  is  valued  at  $7S.  Society  is  producing  something  that  is  not 

This  is  where  net  benefits  are  maximized.  wordi  die  cost  of  producing  it.  This 

To  be  sure  check  the  next  incremoit  of  situation  can  be  remedied  by  producing  less, 

protection  from  200  to  500.  The  benefits  are 

S60  while  the  costs  of  providing  it  are  $80.  The  economically  efficient  level  of 

It  would  be  a  waste  of  resources  to  use  output  is  diat  at  which  incremoital  benefits 

somediing  valued  at  $80  to  produce  eqi^  incremental  costs.  At  this  level 

something  valued  at  $60.  Thus,  we  would  society  places  an  equal  value  on  the 

not  produce  diis  level  of  protection  and  resources  used  and  die  ouqiut  produced.  If 

would  move  back  to  the  previous  level  of  more  were  produced  society  would  be 

ouqiut,  200-year  protection.  The  National  eiqieriencing  a  net  loss  of  welfare.  If  less 

Economic  Development  Procedures  Manual-  ivere  produced,  society  would  be  foregoing 

Overview  Manual  for  Conducting  National  a  net  gain.  Bodi  overproduction  and 

Economic  Development  Analysis  provides  a  underproduction  are  inefficient  from  society's 

more  thorough  discussion  of  marginal  perqiecdve. 

analysis. 

e.  Typical  Cost  Relationships.  The 
In  summary,  as  long  as  die  marginal  material  that  follows  presents  die  basic  cost 

benefits  exceed  die  marginal  costs  dien  relationships  of  microecmiomic  theory, 

production  should  be  increased.  When  it  Though  basic  to  economics,  these  cost 

does,  die  value  society  places  on  die  relationships  are  not  often  used  explicidy  in 

increased  output  exceeds  society's  cost  of  die  planning  process  and  will  be  of  limited 

producing  it.  Whenever  we  can  produce  interest  to  non-economists.  Figure  6 

something  that  is  more  valuable  Aan  die  summarizes  the  typical  cost  relationships  that 

resources  used  to  produce  it.  we  should  do  are  derived  fiom  die  production  processes 

diat  underlie  the  costs  incurred  from  the  act 

Fbcad  Cost  +  Vhri^e  Cost »  Total  Cost 

Fixed  Cost  -t-  Wriable  Cost  =  Total  Cost 
Quantity  Quantity  Quantity 

Average  FC  +  Average  VC  =  Average  TC 


Marginal  Variable  Cost »  Marginal  Cost 

Figure  6:  lypical  Cost  Relationships 
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of  pnxiucmg  an  ou4)ut.  Total  costs  are  all 
opportunity  costs.  Some  of  these  costs 
c^ge  as  the  output  changes  and  some  do 
not  We  can  concentrate  on  only  the 
changes  in  costs,  i.e.,  the  marginal' 
incremental  costs  discussed  above,  or  we  can 
look  at  die  sum  or  average  of  costs. 

1.  Fixed  Cost  versus  Variable  Cost. 
Economists  frequendy  divide  costs  into  the 
two  broad  categories  of  fixed  and  variable 
costs  based  on  die  response  of  costs  to 
changes  in  output  or  production.  Fixed 
costs  do  not  vary  directly  with  the  level  of 
outyut.  Suppose  you  rent  a  small  garage  for 
a  car  repair  business  you  run.  The  monthly 
rent  is  $500.  You  produce  car  repairs.  If 
you  repair  500  cars  per  month  your  rent  is 
$500.  If  you  do  not  repair  a  single  car  your 
rent  is  $500.  Your  rent  is  a  fixed  cost.  It  is 
not  a  fimcdon  of  your  output. 

No  costs  are  fixed  forever.  In  the 
long-run,  all  costs  are  variable.  To  talk 
sensibly  about  fixed  costs  we  need  to  keep  a 
certain  time  frame  in  mind;  diat  time  frame 
is  called  the  short-run.  In  die  short-run 
some  factors  of  production  are  fixed.  For 
example,  in  the  short-run  die  size  of  a 
reservoir  is  fixed  for  a  reallocation  study. 
We  are  limited  to  die  size  of  the  existing 
structure  for  some  period  of  time.  In  die 
long-run  no  factors  of  production  are  fixed. 
Given  enough  time  we  can  increase  or 
decrease  the  size  of  the  reservoir.  Thus, 
costs  are  not  fixed  in  die  sense  diat  they 
never  change;  diey  do  not  change  in  die 
short-run  and  dity  do  not  change  because  of 
changes  in  the  level  of  outyut. 

Overhead  is  a  term  diat  some 
consider  synonymous  with  fixed  costs.  If 
overhead  includes  only  rent,  franchise  fees, 
interest  on  loans,  depreciation  of  equipment 


unrelated  to  usage  and  odier  costs  diat  do 
not  vary  widi  output,  die  terms  are  identical. 
In  reality,  overhead  usually  includes  some 
costs  that  are  fixed  and  some  that  are 
variable,  such  as  utilities,  so  die  terms  are 
not  usually  identical. 

Variable  costs  are  diose  costs  diat 
vary  with  the  level  of  outyut.  Because  only 
variable  costs  change  when  output  changes, 
marginal  variable  costs  are  tbe  same  as 
marginal  costs  (See  Figure  6).  The  variable 
costs  of  operating  your  garage  include  labor, 
electricity,  oil  and  fluids,  rags,  tools, 
supplies,  etc.  Variable  costs  mty  remain 
fixMl  over  certain  ranges  of  output.  For 
example,  labor  nuty  cost  $10  per  hour  for 
every  hour  worked.  Because  die  number  of 
hours  worked  varies  widi  die  level  of  output, 
labor  costs  are  a  variable  cost. 

2.  Average  Costs.  Average  costs  or 
averse  total  costs  are  obtained  by  dividing 
total  costs  by  die  quantity  of  outyut. 
Commonly  used  average  costs  are  defined 
below: 

(1)  Average  Total  Costs  -  Total 
Costs/Quantity 

(2)  Average  Fixed  Costs  =  Total  Fixed 
Costs/(^uantity 

(3)  Average  Variable  Costs  -  Total  Variable 
Costs/Quantity 

3.  Cost  Curves.  Figure  7  shows  the 
theoretical  shiqies  and  relationships  of  the 
typical  cost  curves  to  one  anodier.  Table  2 
shows  typical  cost  data.  A  complete 
development  of  these  relationships  is  beyond 
die  scope  of  this  manual,  however,  some 
basic  observations  follow: 
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1)  Vahabis  costs  and  total  costs  increase 
with  the  quantity  of  output  produced. 

2)  Fixed  costs  do  not  change. 

3)  Marginal  costs  typically  decline  at  first 
then  rise  consistently  over  all  additional 
increases  in  output. 

4)  Average  fixed  costs  get  smaller  and 
smaller  as  output  increases  but  they  will 
alw^s  remain  positive. 

5)  Average  variable  costs  always  lie  below 
average  total  costs. 

6)  Average  variable  and  average  total  costs 
have  a  U-shape.  They  decline,  reach  some 
minimum  and  then  begin  to  rise. 

7)  Marginal  costs  equal  average  variable  and 
average  total  costs  when  the  average  costs 
are  at  a  minimum'‘. 

f.  Long-Run/Short-Run  Cost 
Considerations.  In  economics,  die  long-run 


and  the  short-run  are  periods  of  time  of 
indefinite  and  variable  length.  The  short- 
run  is  defined  as  diat  period  of  time  during 
which  at  least  one  input  in  die  production 
process  cannot  be  varied  in  quantity.  For 
example,  reallocation  of  an  existing 
reservoir's  water  supplies  are  all  short-run 
decisions  because  the  size  of  die  reservoir  is 
fixed  and  cannot  be  varied. 

In  die  long-run  all  inputs  are 
variable,  i.e.,  none  of  them  are  fixed  in 
quantity.  In  the  long-run  a  reservoir's  size 
can  be  altered  making  possible  allocations 
that  are  currendy  infeasible.  During  die 
planning  process,  before  a  reservoir  is  built, 
it  can  be  many  different  sizes.  Once  it  is 
built  and  the  size  becomes  fixed,  all 
subsequent  operation/  reallocation  decisions 
are  short-run  decisions.  Most  planning  work 
involves  making  long-run  decisions. 
Changes  in  operation  and  reallocation 
decisions  involve  tiiort-run  decisions. 


TABLE  2:  TYPICAL  COST  DATA 


Quantity 


1 


2 


3 


Fixed 

Cost 

Total 

Cost 

Average 

FC 

Average 

VC 

Average 

TC 

Marginal 

Cost 

sso.oo 

s  ss.oo 

SSO.OO 

S  S.OO 

sss.oo 

sso.oo 

S  S8.00 

$2S.OO 

S  4.00 

$29.00 

S  3.00 

sso.oo 

S  60.S0 

$16.67 

S  3.S0 

S20.17 

S  2.S0 

sso.oo 

S  63.00 

S12.S0 

S3.2S 

$1S.7S 

$  2.S0 

sso.oo 

S6S.00 

SIO.OO 

S  3.00 

S13.00 

S  2.00 

sso.oo 

S  68.00 

S  8.33 

S  3.00 

SI  1.33 

S  3.00 

sso.oo 

S  72.7S 

$7.14 

$3.2S 

S10.39 

S  4.75 

ssoco 

S  78.00 

S6.2S 

S  3.S0 

S  9.7S 

S  S.2S 

sso.oo 

S  86.00 

S  S.56 

S4.00 

$  9.S6 

S  8.00 

sso.oo 

S9S.00 

S  S.OO 

S4.S0 

S9.S0 

$  9.00 

sso.oo 

S104.S0 

$4.SS 

S4.9S 

S  9.S0 

S  9.S0 

sso.oo 

S11S.20 

$4.17 

S  S.43 

S  9.60 

$  10.70 

sso.oo 

S130.00 

S  3.8S 

S6.1S 

SIO.OO 

$  14.80 

sso.oo 

$149.10 

$3.S7 

S7.08 

S10.6S 

S  19.10 

sso.oo 

S  3.33 

S8.32 

S11.6S 

$  2S.6S 

sso.oo 

S212.00 

S  3.13 

S10.13 

S13.2S 

S  37.2S 

sso.oo 

S2S9.20 

S  2.94 

S12.31 

$1S.2S 

S  47.2S 

sso.oo 

$319.S0 

$  2.78 

$14.97 

$17.7S 

S  60.2S 

sso.oo 

$399.00 

$2.63 

$18.37 

S21.00 

S  79.S0 

sso.oo 

SSOO.OO 

S  2.S0 

S22.S0 

S2S.00 

$101.00 

Because  inputs  are  fixed  in  die  short>run 
there  are  also  fixed  costs.  In  the  long-run 
diere  are  no  fixed  costs. 

Distinctions  between  short-run  and 
long-run  situations  can  arise  in  the 
determination  of  values  that  are  critical  to  an 


analysis.  For  example,  a  navigation  project 
would  ideally  compare  die  long-run  marginal 
cost  of  moving  commodities  by  water  to  the 
long-run  marginal  cost  of  moving  them  by, 
say,  rail.  Long-run  marginal  costs  are 
difficult  to  measure  because  at  die  time  an 
analysis  is  undertaken  diere  are  bound  to  be 
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InflaliMi 

Inflation  is  a  general  rise  in  the 
price  level.  In  a  general  inflation  all  prices 
tend  to  rise  by  roughly  the  same  percenuge. 
Inflation  is  frequently  measured  by  a 
percentage  change  in  an  index  number. 
Index  numbers  are  weighted  averages  of  the 
price  of  a  specific  set  of  goods  and  services. 
The  Consumer  Price  Index  (CPI)  measures 
the  weighted  average  price  of  goods  and 
services  purchased  by  a  typical  household. 
The  Engineering  News  Record  (ENR) 
indices  measure  the  weighted  average  price 
of  qrecific  btmdles  of  goods  and  services 
used  in  construction  and  building. 

Inflation  erodes  the  purchasing 
power  of  a  fixed  number  of  dollars.  The 
table  that  follows  shows  the  Federal  budget 
deficit  from  1980  to  1990.  The  deficit  is 
shown  in  current  dollars  in  the  second 
column.  The  constant  dollar  deficit  is  shown 
in  the  third  coluitm.  All  the  values  in  this 
coluttm  reflect  1982  price  levels.  The  gross 
national  product  deflator,  shown  in  column 
four,  is  the  weighted  average  i»ice  of  all 
final  goods  and  services  produced  in  the 
U.S. 


1  FEDERAL  DEnClTS 

Nominal 

Real 

GNP 

Year 

Deficit 

Deficit 

Dcflatar 

1980 

-61.3 

-71.5 

85.7 

1981 

•63.8 

-67.9 

94.0 

1982 

-145.9 

-145.9 

100.0 

1983 

-176.0 

-169.4 

103.9 

1984 

•169.6 

-157.5 

107.7 

1983 

-196.0 

-176.7 

110.9 

1986 

-206.9 

-181.8 

113.8 

1987 

-138.2 

-134.8 

117.4 

1988 

-141.7 

-116.8 

121.3 

1989 

-134.3 

-106.3 

126.3 

1990 

-161.3 

-122.7 

131.5 

Source:  Economic  Report  of  the  President,  1991. 


many  railroad  inputs  that  are  fixed  in 
quantity.  Over  die  next  SO  years  rail  lines 
and  storage  facilities  may  be  abandoned  or 
added.  How  die  quantities  of  diese  inputs 
may  change  over  a  100  year  period  is 
pragmatically  unknowable.  Hmce,  it  is 
often  necessary  to  use  short-run  marginal 
costs  in  lieu  of  long-run  marginal  costs. 
This  particular  problem  has  been  raised  by  a 
policy  decision  to  use  published  rates  rather 
than  marginal  costs.  Thus,  the  analytical 
problem  has  been  obviated. 

In  a  planning  contract  the  demarcation 
between  short-run  and  long-run  is  much 
fuzzier  and  more  context  dependoit. 
Noudiere  is  diis  more  obvious  than  in 
dealing  widi  land  values.  Estimating  die 
value  of  land  is  frequendy  plagued  by  ^ort- 
run  deviations  from  long-run  trraids. 
Suppose  for  argument's  sake  diat  a  typical 
floodplkin  house  has  a  long-run  value  of 
$75,000.  Following  a  recent  flood  a  study  is 
initiated  and  the  value  of  a  floodplain  house 
in  the  aftermath  of  die  flood  is  found  to  be 
$50,000.  What  is  die  true  value  of  die 
house? 

In  die  short-run,  which  we  can  no 
longer  define  based  on  fixed  inputs,  buyers 
of  property  are  strongly  influenced  by  their 
knowledge  of  die  flood  direat.  In  the 
immediate  aftermath  of  a  flood  there  may  be 
a  tendency  to  overestimate  die  flood  threat, 
dius  depressing  structure  values  below  dieir 
true  long-run  value.  Likewise,  if  diere  have 
been  no  floods  in  recent  years,  the  threat  of 
flooding  mi^  be  underestimated  resulting  in 
inflated  structure  values  in  die  short-run. 

In  a  study  diat  uses  a  50-  or  100-year 
planning  horizon  the  NED  cost  of  a  property 
is  its  long-run  market  value.  Uing-run 
market  values  should  always  be  used  vdien 


Aere  is  a  deviation  between  the  short-run 
and  long-run  market  value.  The  practical 
difficulties  are  several,  however.  First,  we 
are  usually  only  able  to  observe  short-run 
values.  More  fimdamentally,  we  may  not 
even  know  when  the  value  we  are  observing 
is  deviating  from  the  long-run  value. 
Second,  it  is  difficult,  if  not  impossible  to 
estimate  the  long-run  value.  Lacking 
knowledge  of  long-run  values,  it  is  difficult 
to  make  proper  adjustmoits  to  die  short-run 
values  we  do  have.  Third,  it  may  be 
strategically  advantageous  to  use  short-run 
values  radier  than  to  investigate  the 
possibility  of  a  deviation  from  long-run 
values.  For  example,  housing  values  diat  are 
overstated  or  overestimated  may  lead  to 
higher  estimates  of  flood  control  benefits. 
Depressed  property  values  make  acquisition 
more  attractive.  Favorable  situations  are  not 
always  scrutinized  as  carefully  as 
unfavorable  ones. 

Long-run  and  short-run  considerations 
can  become  important  when  die  phasing  of 
project  construction  is  considered.  Design 
engineers  sometimes  have  a  choice  between 
higher  first  costs  of  construction  vs.  lower 
operation  and  maintenance  costs  and  lower 
first  costs  of  construction  vs.  higher 
operation  and  maintenance  costs.  To 
illustrate,  suppose  you're  building  a  house. 
You  can  make  the  exterior  of  painted 
cl^iboard  which  will  hold  down  your  costs 
now  (short-run)  and  increase  them  in  the 
long-run  due  to  the  need  for  regular  painting; 
or,  you  can  have  vinyl  siding  installed. 
Siding  will  run  up  first  costs  (short-run)  but 
hold  down  operation  and  maintenance  costs 
over  the  long-term. 

Project  design  is  far  more  complex 
dian  house  building,  of  course,  but  die  types 
of  trade-offis  are  very  much  the  same  in 


principle.  If  you  are  strapped  for  ca^  while 
building  your  house  you  may  be  tempted  to 
hold  down  your  short-run  costs,  anticipating 
that  when  diose  long-run  costs  come  due  you 
vnll  be  in  a  better  position  to  bear  diem. 
Likewise,  a  project  widi  a  questionable 
b«iefit-cost  ratio  might  have  its  economic 
feasibility  enhanced  by  minimizing 
construction  costs  and  pushing  as  many  costs 
off  into  the  future  as  possible. 

g.  Price  Levels:  Constant  Versus 
Current  Costs.  Costs  may  be  reported  at 
today's  price  levels  or  at  price  levels  from 
some  other  time  period.  If  costs  or  other 
dollar  values  are  going  to  be  compared  they 
must  be  at  die  same  price  level.  For 
example,  would  you  be  better  off  making  $6 
per  hour  in  1966  or  S24  an  hour  in  1990? 
We  dont  know,  a  priori,  which  is  the 
greater  sum  of  money  because  the  price 
levels  in  1966  were  much  lower  dian  price 
levels  in  1990.  It's  impossible  to  mi^e  a 
direct  comparison  between  $6  in  1966  and 
$24  in  1990  because  of  price  level 
differences. 

A  wage  of  S6  per  hour  in  1966  is 
equivalent  to  S18.S2  based  on  a  1982-84 
price  level.  A  1990  wage  of  $24  is  worth 
$18.36  at  the  1982-84  price  level.  Now  that 
bodi  wages  are  expressed  in  terms  of  die 
same  price  level  we  can  compare  and 
conclude  diat  a  $6  wage  in  1966  yielded  die 
higher  standard  of  living. 

Notice  that  the  1966  wage  grows 
when  expressed  in  terms  of  a  time  when 
prices  were  higher  while  die  1990  wage 
shrank  when  expressed  in  terms  of  a  time 
when  prices  were  lower.  This  is  typical  of 
what  hiqipens  when  prices  are  adjusted  for 
changes  in  inflation. 


30 


APikvfStirfr 

Imagiiig  ■  pile  of  goods  sod 
services  piled  high  in  the  middle  of  s  field 
The  value  of  that  pile  of  stuff  is  figured  by 
multiplying  eveiyfiiing  in  the  pile  by  its 
price  a^  summing  all  these  values.  Stqipose 
the  pile  of  stuff  was  worth  $1  million  in 
1980. 

If  another  pile  of  stuff  in  1983  is 
worth  $1.3  million  is  it  larger  than  the  1980 
pile?  The  value  of  the  1980  pile  depends  on 
how  much  stuff  is  actually  there  and  the 
price  of  each  thing  in  the  pile.  It's  possible 
that  prices  have  not  changed  or  have  even 
fallen,  in  which  case  we  can  be  sure  the  pile 
of  stuff  in  1983  is  larger.  If  the  pile  of  stuff 
is  smaller  then  we  know  only  pnce  changes 
have  caused  the  dollar  value  of  the  pile  of 
stuff  to  increase.  It's  even  possible  that  the 
pile  is  actually  smaller  and  higher  prices 
make  its  dollar  value  go  up.  If  the  pile  is 
identical  in  size  then  prices  have  risen.  It's 
also  possible  that  the  pile  is  a  little  larger 
and  prices  are  a  little  higher. 

I  When  we  try  to  compare  dollar 

values  from  points  in  time  with  different 
price  levels  there  are  many  possible 
explanations  for  the  different  dollar  values. 
Just  as  there  are  different  possibilities  for 
the  1980  and  1983  piles  of  stuff. 

Real  or  constant  values  can  be 
thought  off  in  terms  of  the  real  things  the 
dollar  values  buy.  Larger  real  values  can 
purchase  larger  piles  of  stuff,  i.e.,  more  real 
resources. 


Like  the  wage  rate  comparison,  it  is 
impossible  to  compare  benefits  at  an  October 
1988  price  level  to  costs  at  an  October  1993 
price  level.  Neither  can  we  add  a  1989  cost 
of  land  to  a  1991  cost  of  concrete  and  get  a 
cost  estimate  that  has  any  real  meaning.  All 


values  must  be  etqiressed  at  the  same  price 
level  before  they  can  be  added  or  compared. 

Dollar  values  are  given  in  nominal 
values  or  real  values.  In  die  preceding 
example  the  S6  wage  in  1966  and  the  $24 
wage  in  1990  are  given  in  nominal  or 
current  prices,  because  the  values  are 
expressed  in  terms  of  die  prices  diat 
prevailed  in  a  given  year.  It  is  impossible  to 
compare  nominal  values  from  different  years, 
bectuise  of  die  different  price  levels.  When 
die  1966  and  1990  wages  are  compared  in 
terms  of  prices  during  1982-84  we  are  using 
real  or  constant  values.  In  diis  case  die 
value  of  economic  activity  from  another  year 
is  stated  in  terms  of  the  prices  in  some 
agreed  upon  base  year  price  level.  The 
Federal  government  currendy  uses  the  price 
level  diat  prevailed  during  1982-84  as  the 
basis  for  its  Consumer  Price  Index. 

In  water  resources  planning  all  costs 
must  be  expressed  in  terms  of  the  same  price 
level.  The  preferred  price  level  is  die  one 
diat  is  prevailing  at  die  time  decisions  must 
be  made.  Hence,  die  price  level  used  by  die 
Corps  is  generally  as  up-to-date  as  possible. 


THE  LANGUAGE  OF  THE  CORPS 
A  Plethora  of  Terms 

The  result  of  die  planning  process  is 
frequendy  a  recommended  plan  of  action. 
Implementing  that  plan  of  action  is  going  to 
cost  someone.  An  obvious  question  is, 
"How  much  is  it  going  to  cost?"  A  question 
of  more  interest  here  is,  "What  do  we  call 
diat  cost?" 

A  plediora  of  terms  are  used  to 
describe  the  costs  of  a  water  resources 
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project.  These  terms  are  found  in  Army 
Regulations(AR).  Engineering  Manuals 
(EM),  Engineering  Pamphlets  (EP), 
Engineering  Regulations  (^),  Technical 
Letters  (TL),  reports,  and  common  usage. 
Over  a  dozen  of  diem  will  be  addressed 
here.  Do  diey  each  mean  somediing 
different?  No!  Do  any  of  diem  have 
different  meanings?  Yes.  Is  it  confusing? 
Absolutely! 

To  bring  order  to  diis  chaos  we  need 
to  go  back  to  the  Corps'  dichotomous  use  of 
cost  information.  Cost  information  is  needed 
for  two  fundamentally  different  purposes. 
First,  cost  information  is  needed  to  formulate 
water  resource  projects  and  to  make 
economic  efficiency  decisions.  Second, 
different  cost  information  is  needed  to 
implement  water  resource  projects  and  to 
make  decisions  about  paying  for  die  project. 

In  diis  section,  we  consider  only  this 
second  need  for  cost  information  and  how  it 
emerges.  The  Corps' planning  model  is  an 


evolutionary  process  diat  is  carried  out  in 
stages  of  increasing  detail.  It  begins  widi  a 
recoimaissance  study  vdiere  die  first  estimate 
of  cost  is  prepared.  The  reconnaissance 
study  determines  whether  or  not  die 
identified  problem  has  an  economically 
feasible  solution.  If  diere  is,  die  feasibility 
study  continues  die  study  process  and 
identifies  a  recommended  plan  of  action.  A 
more  detailed  estimate  of  cost  is  prepared  at 
this  time.  Following  die  feasibility  study, 
the  first  stage  in  the  engineering  and  design 
(E&D)  process  is  called  preconstruction, 
migineering  and  design  (PED).  The 
estimate  of  cost  is  refined  during  PED.  The 
plans  and  specifications  (P&S)  that  follow 
the  PED  work  will  result  in  further 
refinements  of  die  estimate  of  cost.  Finally, 
construction  begins  culminating  in  payment 
where,  for  die  first  time,  die  money  costs  of 
die  project  are  known  with  certainty.  Figure 
8  illustrates  this  evolution  of 
implementation  cost  data. 
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Figure  8:  Evolution  of  Project  Costs 
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Coaftructioa  cost*  first  cost  of 
constmctioa,  cost  cstiaiato,  project  cost, 
total  project  cost,  project  iaipieaieatatioa 
cost,  iavestaieat  cost,  gross  iavestaieat 
cost,  approved  project  cost,  aathoriied 
project  cost,  fttUy  faaded  cost,  iafiated 
cost,  basdiae  cost  aad  maxiaiaai  project 
cost  are  some  of  die  terms  that  have  been  or 
are  used  to  describe  the  cost  of 
implementing  a  water  resource  project.  The 
actual  term  used  to  describe  how  much  it 
will  cost  to  implement  a  project  vary  from 
district  to  district  and  from  office  to  office 
widiin  the  districts.  Tbis  abundance  of  terms 
can  make  precise  communication  difficult. 


Terms  Used  la  This  Maanal 

If  s  virtually  impossible  to  find  terms 
diat  are  unambiguously  clear  in  meaning, 
acceptable  to  all  parties  and  in  common 
usage.  To  standar^ze,  simplify  and  clarify 
the  Corps'  language  of  cost  in  this  manual, 
the  diree  terms  shown  in  Figure  9  are  used. 
These  are:  NED  project  cost,  project  cost, 
and  baseliae  cost  estimate.  The  reader  is 
cautioned  that  not  all  elemoits  of  die  Corps 
use  diese  terms  in  all  applications. 

a.  NED  Project  Cost  The 
reconnaissance  and  feasibility  studies  report 


*  NED  Project  Cost 

*  Project  Cost 

*  Baseline  Cost  Estimate 

Figure  9: 

Terminology  of  Manual 


die  results  of  die  formulation  and 
implementation  analyses.  Because  of  the 
differences  in  these  two  tasks  there  is  no 
single  cost  estimate  diat  meets  all  study 
needs.  An  estimate  of  die  NED  cost  of  each 
alternative  project  is  needed  to  formulate 
plans,  to  determine  if  die  projects  are 
economically  efficient,  to  select  the  NED 
plan'^  from  among  the  alternatives,  and  to 
determine  cost  sharing  percentages.  The 
cost  estimate  that  serves  these  purposes  is 
called  NED  project  cost,  '*  i.e.,  Aese  are 
die  NED  costs  that  are  the  focus  of  diis 
manual. 

b.  Project  Cost.  When  the  project 
team  finishes  its  estimate  of  die  cost  of 
constructing  and  operating  a  project,  long 
before  costs  are  shared  or  price  levels 
escalated,  what  is  this  estimate  called?  In 
this  manual  ifs  called  project  cost  or, 
occasionally,  implementation  cost,  ii«dien  ifs 
helpful  to  simultaneously  emphasize  the  use 
to  which  the  cost  will  be  put.’*  These  costs 
are  eiqiressed  in  terms  of  a  given  price  level 
and  th^  do  not  include  any  escalation  of 
prices  to  account  for  anticipated  future 
inflation. 

The  project  cost  at  the  time  a  project 
is  audiorized  becomes  die  authorized  cost. 
Project  cost  is  die  basis  for  most  NED  costs 
but  project  cost  is  not  synonymous  widi 
NED  costs. 

c.  Baseline  Cost  Estimate.  The 
final  term  defined  for  diis  manual  is  baseline 
cost  estimate.  It  has  no  relevance  for  NED 
cost  analysis.  Th^  are  used  entirely  for 
project  implementation  and  management. 
The  baseline  cost  estimate  is  die  audiorized 
cost  plus  estimated  inflation  from  die  time  of 
authorization  dirough  the  mid*point  of  die 
construction  contract. 
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Suppose  the  authorized  cost  of  a 
navigation  pnjeet  is  SIO  million  at  October 
1990  price  levels.  If  the  mid-point  of 
construction  is  1994  and  inflation  for 
October  1990  through  1994  is  estimated  to 
be  SI  million,  the  baseline  cost  estimate  is 
$1 1  million.  None  of  the  inflation  has  been 
realized  yet  because  the  baseline  estimate 
was  prepared  at  the  time  of  authorization. 
For  simplicity  assume  inflation  was 
estimated  to  be  S2S0,000  per  year. 

By  October  1992  we  have  been 
able  to  observe  two  years  of  inflation. 
Suppose  inflation  in  the  first  two  years  was 
only  S  100,000  per  year.  Further  suppose 
that  inflation  fiom  October  1992  through 
October  1994  is  expected  to  be  S200.000 
per  year.  The  current  fiscal  year  baseline 
cost  estimate  is  the  authorized  cost  (SIO 
million)  plus  actual  inflation  since 
authorization  (S200,000)  plus  anticipated 
future  inflation  through  the  mid-pomt  of 
construction  (S400,(KX)).  In  this  cam  the 
CFBCE  is  now  S10.6  million. 

Following  completion  of  simulator 
studies  in  1993  some  bends  in  the  channel 
are  redesigned  and  project  cosu  are  now 
estimated  to  be  $1 1  million  as  of  October 
1993.  Project  redesign  and  the  new  cost 
estimate  have  been  approved  by  higher 
authority.  The  CAGE  is  obtained  by  taking 
the  redesigned  project  cost  (SI  1  million)  and 
adding  to  it  anticipated  inflation  through  the 
mid-point  of  construction  (S200,000  for  the 
remaining  year).  The  CAGE  is  SI  1.2 
million.  It  is  also  the  fiiUy-fimded  cost. 
Because  redesign  of  the  project  requires  a 
new  cost  estimate  past  inflation  fiom 
October  1990  through  October  1993  can 
now  be  ignored.  Only  inflation  fiom  the 
point  of  preparation  of  the  new  cost  estimate 
on  needs  to  be  included. 


hereafter  called  the  mid-point  of 
construction.  Inasmuch  as  die  baseline  cost 
estimate  is  prepared  at  the  time  of 
authorizadtm  the  entire  inflation  estimate  is 
a  forecast.  Closely  related  to  die  baseline 
cost  estimate  are  several  variations  described 
in  die  following  paragraphs.  The  terms  and 
definitions  that  follow  are  in  common  usage 
by  the  Corps. 

The  cnrrent  fiscal  year  baseUae  cost 
estimate  (CFBCE)  differs  from  die  baseline 
cost  esdmate  in  its  handling  of  inflation. 
The  CFBCE  only  has  meaning  after  the 
original  baseline  cost  estimate  has  been 
prepared.  The  CFBCE  takes  die  audiorized 
cost  and  adds  to  it  the  actual  inflation  that 
has  occurred  since  die  original  baseline  cost 
estimate  was  prepared  dirough  die  point  in 
time  at  which  die  CFBCE  is  being  prqiared. 
Next,  inflation  from  die  point  die  CFBCE  is 
prepared  dirough  the  mid-point  of 
construcdon  is  esdmated  and  added  to  the 
previous  subtotal.  An  example  is  provided 
in  die  sidebar. 

The  CFBCE  is  die  baseline  cost 
updated  to  reflect  price  changes.  As  time 
passes,  however,  additional  information  may 
become  available  to  the  project  team.  If 
project  design  is  improved  or  odierwise 
altered  to  reflect  diis  new  information  a  new 
cost  estimate  mi^  be  prepared.  Once  die 
cost  of  the  project  as  it  has  been  redesigned 
is  esdmated  the  currmt  approved  cost 
estimate  (CAGE)  can  be  prepared.  The 
CACE  is  comprised  of  the  redesigned  project 
cost  plus  the  infladon  forecast  to  accrue 
from  the  dme  die  CACE  is  prepared  through 
the  mid-point  of  construcdon.  The  CACE  is 
die  fully-funded  project  cost  if  all  of  die 
redesign  changes  and  dieir  costs  have  been 
approved. 
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Other  Terms  New  and  Old 


Over  die  years  a  number  of  terms 
have  come  into  or  passed  from  popular 
usage  by  Coips  personnel.  The  meanings  of 
some  of  diese  terms  are  not  always  clear. 
Most  of  diem  can  be  understood  by  die 
context  in  which  they  were  used,  but  they 
lack  formal  definition.  As  a  result,  the 
meaning  of  these  terms  may  vary  from  use- 
to-use.  Some  of  them  are  discussed  below. 

a.  Cost  Estimate.  Cost  estimate  has 
been  used  genetically  to  mean  wdiatever  the 
user  intends  it  to  mean.  The  terra  should  be 
avoided  whenever  precise  communication  is 
desired.  However,  in  a  proper  context  its 
meaning  will  probably  be  clear. 

b.  Constrnction  cost.  Construction 
cost  or  first  cost  of  construction  are  two 
terms  that  have  been  used  in  die  past  to 
define  the  cost  of  implementing  the 
recommended  plan  of  action.  Construction 
cost  mi^  sometimes  be  used  to  describe  die 
expenditures,  widiout  infiadon,  required  to 
build  a  project.  These  terms  have  frdlen  into 
some  disfavor  in  recent  years.  First,  because 
some  recommended  plans  of  action  do  not 
require  construction.  Changes  in  behavior, 
reallocation  of  water  siqiply,  changes  in 
operating  rules,  etc.  are  examples  of 
nonstructural  plans  that  m^  not  require  any 
construction.  Calling  die  costs  of 
implementing  such  plans  construction  costs 
is  clearly  neidier  accurate  nor  descriptive. 
Second,  some  costs  included  among  the 
costs  of  implementing  a  plan,  such  as 
planning,  engineering  and  design  (FED) 
costs,  are  not  actual  construction  costs. 

c.  Investment  Cost.  As  it  became 
evident  diat  construction  cost  was  no  longer 
serviceable  in  all  contexts,  project  cost  came 


into  use.  At  the  same  time,  investment  cost 
began  to  be  used  by  some  to  describe  the 
oudays  required  to  implmnent  a  project. 
Investmoit  cost  is  roughly  synonymous  with 
current  project  cost.  At  kbout  the  same  time, 
some  people  began  to  distinguish  between 
net  investment  cost  and  gm^  or  total 
investment  cost.  Gross  or  total  investment 
cost  has  been  used  to  represent  die  sum  of 
net  investment  plus  interest  during 
construction. 

Interest  during  construction  (IDC)  is 
an  equivalence  adjustment  made  to  NED 
costs.  It  is  not  a  money  cost  and  is  never 
actually  paid  by  any  party  to  die  project. 
IDC  is  considered  further  in  Chapter  5.  All 
die  investment  cost  terminology  can  be 
retired  from  usage. 

d.  Language  for  the  Non-Federal 
Partner.  In  recent  years,  as  die  non-Federal 
share  of  project  costs  has  grown  larger,  die 
need  has  arisen  to  assist  the  non-Federal 
partner  to  plan  for  piling  their  share  of  the 
costs.  The  non-Federal  partner  is  most 
interested  in  knowing  how  many  dollars  diey 
will  have  to  pi^  at  a  certain  point  in  time. 
To  tell  diem  diat  a  project  diat  will  be  built 
in  eight  years  time  would  cost  diem  $25 
million  if  it  were  built  todi^  is  not  useful 
information.  The  non-Federal  partner  needs 
to  know  how  much  the  project  will  cost 
them  when  it  is  actually  built. 

This  need  has  given  birdi  to  a  new 
generation  of  cost  jargon,  those  diat  project 
future  costs  of  plans.  Local  interests  need  to 
know  what  dieir  dollar  obligations  will  be 
from  year-to-year  for  the  project.  This 
requires  a  cost  estimate  diat  takes  inflation 
into  account.  Infiated  cost  was  one  of  the 
first  terms  used  to  rqiresent  die  cost  of  a 
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An  important  milostaoe  in  eveiy 
Coips  rtiKfy  it  paaaed  at  the  time  a 
leemnmended  plan  is  authorized  by  Congress. 
By  authmzing  a  project  fw  construction 
Ccmgress  clean  the  way  for  ^ipropriatioiu 
Committees  to  fund  tte  project  It  also 
unleashes  a  new  wave  of  cost  jargon  on 
parties  to  the  authorized  project 

Antheiiaed  cost  or  anlhorlaed 
project  cost  is  the  cost  contained  in  the 
public  law  that  authorizes  the  implemenution 
of  the  project  This  cost  never  changes  in  that 
it  is  published  in  the  legislation  and  can  be 
*lool^  up.” 

A  final  term  worthy  of  mention  is 
mazimnns  project  cost,  b  the  past,  the 
Corps  has  been  criticized  for  extensive  cost 
overruns.  Another  version  of  this  criticism 
leveled  during  the  1960s  and  70s  was  that  the 
Corps  underestimated  die  cost  of  projects  in 
its  planning  stage  in  order  to  assure  a 
'healthy*  benefit-cost  ratio.  Once  authorized, 
project  costs  would  rise  as  a  result  of  design 
changes  made  necessary  by  the  strategic 
underestiination  of  costs. 

To  address  these  types  of  criticisms, 
imximum  project  cost  was  created  by  Section 
902  of  the  Water  Resources  Development  Act 
of  1986  (WRDA  *86).  It  placed  a  20  percent 
limit  on  cost  overruns  beyond  the  authorized 
cost.  The  maximum  project  cost  consists  of 
three  components;  1)  the  project  cost  (as 
defined  ibove);  2)  the  current  cost  (i.e., 
unadjusted  for  inflation)  of  any  studies, 
modifications,  and  action  authorized  by 
WRDA  *86  or  aiiy  subsequent  law;  and,  3)  20 
percent  of  the  authorized  cost'.  In  essence, 
the  method  for  odculating  maximum  project 
cost,  found  in  Appendix  P  of  ER  1  lOS-2-100, 
makes  a  full  allowance  for  increases  in  the 
authorized  cost  due  to  inflation.  Increases  in 
corts  due  to  changes  in  design  or  changes  in 
prices  in  excess  of  those  estimated  (plus 


(CenthiMd) 

inflation)  are  limited  to  20  percent  of  total 
project  cost  If  pnqect  cost  exceeds  the 
maximum  project  cost,  the  project  imist  be 
reauthorized.  To  determine  the  Section  902 
limit  divide  the  CAGE  by  the  CFBCE.  If  the 
result  is  greater  than  1.2  the  project  murt  be 
reauthorized. 

In  the  exanqile  presented  in  the 
preceding  sidebar  the  ratio  of  CAGE  to 
GFBGE  is  1.06,  leu  than  the  Section  902 
limit. 

too  dwtd  12/3MO. 


project  with  price  level  increases  due  to 
inflation  and  it  is  still  in  use. 

Perli^  the  term  most  firequendy 
used  to  represent  actual  dollar  requirements 
is  fnUy-fuadcd  cest.  Fully>funded  cost  is  a 
numey  cost,  not  an  NED  cost.  Its  main 
usage  is  in  cash-flow  analysis  and  it  is  used 
most  frequently  when  dealing  with  non- 
Federal  parmers  in  die  development  of  a 
PCA.  The  term  is  not  widiout  its  critics, 
however.  Some  elements  of  the  Corps  feel 
the  term  implies  that  all  of  the  money 
needed  for  die  project  is  available  and 
waiting  to  be  spent.  This  does  not 
accurately  describe  die  way  that  Corps 
projects  are  funded. 


Rccnrruig  Cest  Concepts 

The  preceding  discussion  dealt  with 
the  costs  of  putting  the  water  resource 
project  in  place.  There  are  many  odier  costs 
related  to  the  project  in  addition  to  die  cost 
of  putting  diat  project  in  place.  Among 


36 


Aese  are  Ae  costs  of  keeping  die  project  in 
good  condition.  Operation»  maintcnaBce* 
repair,  replacement  and  rehabilitation 
(OMRR&R)  costs  are  die  costs  of  all  the 
activities  required  to  make  die  project  work 
as  designed  to  realize  die  benefits  identified 
during  die  planning  phase  of  project 
development  diroughout  the  life  of  the 
project.  Some  of  diem  are  r^ular  and 
pre^ctable  costs,  e.g.,  cutting  die  grass  every 
mondi  during  spring  and  winter;  and  some  of 
diem  may  occur  at  erratic  intervals  in 
unpredictable  ways.  An  example  of  diis 
might  be  the  need  to  replace  a  miter  gate  at 
a  lock  that  was  damaged  unpredictably  by  a 
tow. 

OMRR&R  costs  are  expressed  as  a 
recurring  annual  expense  for  purposes  of 
economic  efficiency  determinations.  Because 
OMRR&R  is  eiqiected  to  last  die  life  of  die 
project,  often  rumiing  to  100  years,  current 
dollar  estimates  of  OMRR&R  costs  for  those 
”out  years"  are  not  estimated  and  OMRR&R 
costs  are  expressed  at  die  same  price  levels 
as  die  currmt  project  costs.  For  example, 
annual  OMRR&R  costs  of  $200,000  at  1992 
prices  imply  diat  whatever  the  nominal  costs 
of  OMRR&R  are  they  will  be  roughly 
equivalent  to  $200,000  at  1992  price  levels. 
Suppose  $200,000  in  1992  pays  for  3 
employees,  mowers,  fuel,  a  smattering  of 
tools  and  spare  parts.  These  resources  are 
the  real  costs  of  OMRR&R  and  the  nominal 
cost  will  depend  on  the  cumulative  effects  of 
inflation.  The  party  responsible  for 
OMRR&R  can  expect  to  have  to  p«y 
whatever  it  costs  for  3  employees,  mowers, 
fuel,  a  smattering  of  tools  and  spare  parts  in 
any  given  future  year. 

Operation  and  maintenance  costs  are 
routine  and  fairly  predictable.  Replacement 


Cast  Alfocatfoa 

As  the  foregoing  diseusmn  shows, 
different  project  purposes  htve  different  cost* 
sharing  percentages.  When  a  project  serves 
two  or  more  project  purposes  wiUi  different 
cost-sharing  percentages  it  is  necessary  to 
allocate  the  separable  costs  of  the  project  to 
the  different  purposes  served.  For  example,  a 
lock  and  dam  might  provide  hydropower, 
navigation,  recreation  and  flood  control 
outputs.  In  this  case,  all  the  costs  of  the  lock 
and  dam  must  be  allocated  to  one  purpose  or 
the  other.  The  costs  allocated  to  each  purpose 
are  then  shared  between  the  Federal  and  non* 
Federal  partners  according  to  the  applicable 
cost-sharing  percentages. 

NED  costs  are  used  to  determine  the 
percentage  of  project  costs  allocated  to  each 
project  purpose.  Project  costs,  not  NED  costs, 
ate  the  costs  that  are  shared  by  the  planning 
partners. 

The  separable  costs  reaMlalBg 

bcaeflts  (SCRB)  method  of  allocating  costs  is 
the  preferred  cost  allocation  procedure.  The 
SCRB  method  was  recognized  in  the  Inter- 
Agency  Agreement  of  12  March  1954  among 
the  Departments  of  the  Amiy  and  Interior  and 
the  Federal  Power  Commission  as  the 
preferable  method  for  allocating  costs. 
Acceptable  alternatives  to  the  SCRB  method 
are  the  Alternative  Justifiable  Expenditure 
Method  and  the  Use  of  Facilities  Method. 
These  methods  are  described,  with  examples, 
in  the  April  1959  *Laws  and  Procedures 
Governing  Conduct  of  the  Civil  Worics 
Program,*  a  statement  prepared  for  the 
Committee  on  Appropriations  in  the  House  of 
Representatives,  86th  Congress,  1st  Session. 

The  SCRB  method  has  spawned  a 
vocabulary  of  its  own  that  includes 
aheraathre  costs,  Jofait-asc  costs,  joint  costs, 
separable  costs,  and  specific  costs.  These 
terms  are  defined  in  Chapter  6  Section  XV  - 
Cost  AlUxation  o/ER  1105-2-100. 
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costs  are  large  e]q>aiditures  that  are  incurred 
infrequently  but  at  predictable  intervals.  For 
example,  a  crane  needed  to  install  stop  logs 
in  a  flood  control  closure  structure  may  have 
to  be  rq>laced  every  twmty  years  or  so. 
This  is  a  regular  expenditure  that  is 
distinguished  from  ordinary  O&M  activities 
by  both  its  magnitude  and  die  length  of  its 
recurrence  interval. 

Over  time,  projects  deteriorate 
physically  because  of  weadier,  usage, 
accidents  and  a  host  of  odier  factors. 
Correction  of  these  long  term  cumuladve 
effects  is  often  beyond  the  means  of  ordinary 
O&M  activities.  As  projects  deteriorate, 
dieir  performance  may  fall  below  design 
standards  necessitating  rqilacement  or  a 
major  effort  to  rehabilitate  the  project  to  its 
original  performance  conditions.  Hie  efforts 
required  to  do  diis  and  the  costs  incurred  in 
their  performance  are  considered 
rehabilitation  costs. 


Micro-Computer  Aided  Cost  Estimatinf 
System  (M-CACES) 

Ail  official  estimates  of  cost 
necessary  for  implementing  a  water  resource 
project  are  to  be  prepared  using  the  Corps' 
Micro-Computer  Aided  Cost  Estimating 
System,  better  known  as  M-CACES. 
Many  in  the  Corps  have  begun  to  refer  to 
the  project  cost  estimate  as  the  M-CACES 
cost.  Others  refer  routinely  to  die  M- 
CACES  cost  estimate.  M-CACES  is  a 
software  package  used  to  prepare  cost 
estimates  that  allows  project  managers  and 
others  to  carefully  track  changes  in  cost 
estimates  as  a  management  tool.  An  M- 
CACES  cost  estimate  is  a  misnomer,  diere  is 
no  such  thing.  What  people  mean  when 
they  refer  to  an  M-CACES  cost  estimate  is 


a  cost  estimate  prepared  using  the  M- 
CACES  software  package. 

The  reconnaissance  study  results  in 
the  first  cost  estimate  using  M-CACES.  A 
code  of  accounts  has  been  idoidfied  widiin 
M-CACES  and  plaimers  must  select  die 
appropriate  accounts  and  level  of  detail 
necessary  to  siqiport  die  scope  of  the  study. 
The  M-CACES  system  is  used  from  the 
reconnaissance  study  through  project 
completion. 


Cost-Sharing 

Once  a  project  cost  estimate  has  been 
pr^ared,  die  next  questions  are,  "Who  pays 
construction  costs  and  who  pays  die 
OMRR&R  costs?"  Some  costs  will  be  paid 
by  die  Federal  government.  Odier  costs  will 
be  borne  by  non-Federal  interests.  Project 
cost  is  divided  into  Federal  cost  and  non- 
Federal  cost.  Cost-sharing  or  cost 
apportionment  is  die  practice  of  dividing 
the  re^nsibility  for  paying  die  costs  of  a 
project  between  Federal  and  non-Federal 
interests. 

Formulas  determining  the  shares  of 
construction  costs  vary  depending  on  die 
purpose  of  die  project.  Table  3  summarizes 
selected  construction  cost-sharing 
responsibilities.  These  are  a  matter  of  public 
policy  currendy  determined  by  die  Congress. 
Most  of  the  time,  OMRR&R  costs  are  100 
percent  non-Federal  costs  but  diere  are 
exceptions.  A  detailed  explanation  of  the 
current  cost-sharing  percentages  for 
construction  and  OMRR&R  for  most  project 
purposes  can  be  found  in  Appendix  F  of  ER 
1165-2-131. 
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TABLE  3:  SELECTED  NON- 
FEDERAL  COST-SHARING 
PERCENTAGES 

Navigation  •  Harbors 

20%;  depth  <  21  feet 
2S%;  depth  21  •  4S  feet 
60%;  d^th  >  45  feet 

Navigation  •  Inland 

50% 

Flood  Control; 
Structural 

1  Nonstructural 

Min.  25%  .  Max  50% 
25% 

Hydroelectric  Power 

100% 

M&I  Water  Supply 

100% 

Agricultural  Water 
Supply 

35% 

Recreation; 

Navigation 

Other 

50% 

50%  of  separable  cost 

Hurricane  A  Storm 

1  Damage 

35% 

H  Aquatic  Plant  Control 

50% 

As  Table  3  indicates,  die  split  of 
costs  between  Federal  and  non-Federal 
interests  varies  depending  on  die  purpose  of 
the  project.  When  a  project  serves  more 
than  one  purpose,  cost-sharing  can  get  a 
litde  complicated.  The  first  step  required  in 
determining  cost  shares  is  to  allocate  die 
costs  of  the  project  to  die  different  purposes 
served.  Cost  allocation  is  the  process  of 
equitably  distributing  project  costs  among 
audiorized  project  purposes,  or  those 
proposed  for  audiorization.  Once  costs  have 
been  allocated,  diose  costs  can  be  shared 
according  to  the  existing  cost-sharing 
responsibilities. 


million  project  provides  flood  control, 
hydropower  and  agricultural  water.  The 
$100  million  must  first  be  allocated  to  each 
of  diese  project  purposes.  Using  the  SCRfi 
method  it  has  been  determined  that  half  the 
costs  are  attributable  to  flood  control  and  a 
quarter  each  are  allocated  to  hydropower  and 
agricultural  water. 

Once  costs  have  been  allocate  as 
shown  in  the  "Total"  column,  diey  must  next 
be  allocated  or  shared  by  the  two  project 
partners.  In  this  example,  the  non-Federal 
parmer  must  pi^  a  total  of  S46.2S  million 
for  the  project.  They  are  responsible  for 
S12.S  million  of  the  flood  control  costs,  all 
S2S  million  of  the  hydropower  costs  and 
$8.7S  million  of  the  agricultural  water  costs. 


Alternative  cost 

There  are  usually  one  or  more 
alternative  ways  to  produce  the  output 
yielded  by  a  project.  When  one  of  these 
alternatives  is  tiie  focus  of  a  planning  study, 
alternative  cost  is  defined  as  the  cost  of  the 
most  likely  alternative  means  of  providing 
tite  same  or  an  equivalent  level  of  ouq)ut. 


TABLE  4:  EXAMPLE  OF  COST 
ALLOCATION  &  COST-SHARING 
(S  MiUions) 


Total 

Federal 

Share 

- 1 

Non- 

Fcderai 

Share 

Project  Cost 

100 

53.75 

46.25 

Flood  Control 

50 

37.5 

12.5 

Hydropower 

25 

0 

25 

Agricultural 

Water 

25 

16.25 

8.75 

Table  4  illustrates  how  cost-sharing 
proceeds  after  cost  allocation.  A  $100 
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The  alternative  cost  is  used  as  a  measure  of 
ben^ts  when  better  measures  are  not 
available.  Estimating  benefits  in  dtis  manner 
presiqiposes  diat  a  decision  has  been  made  to 
provide  Ae  ouqsuts  afforded  by  the  water 
resource  project.  It  also  presupposes  that  if 
die  water  resource  project  is  not 
implemented  decision  makers  will  then 
implement  die  second  best  alternative. 
Alternative  costs  are  often  used  widi  water 
supply  and  hydropower  project  evaluations. 

Life-cycle  costing  is  a  relatively  new 
term  for  a  concept  the  Corps  has  followed 
for  many  decades  though  the  term  is  rarely 
used  by  Corps  planners.  Life-cycle  costs  is 
normally  defined  as  the  sum  of  all 
expenditures  associated  widi  a  project  from 
its  inception  to  its  disposal  or  salvage.  The 
focus  is  on  direct  and  indirect  ca^  flows 
over  die  life-cycle  of  die  project  The  life- 
cycle  stages  of  a  typical  project  are  shown  in 
Figure  10. 


COST  AS  THE  BASIS  FOR  BENEFITS 

Costs  are  sometimes  used  as  die  basis 
for  estimating  project  benefits.  Cost  savings 
and  the  cost  of  the  most  likely  alternative 
are  two  types  of  benefits  ba^  on  costs. 
When  a  project  makes  it  possible  to  produce 
masting  levels  of  output  with  fewer 
resources,  die  value  of  die  saved  resources  is 
a  project  benefit.  If  prices  accurately 
represent  the  value  of  the  saved  resources, 
then  the  reduction  in  the  costs  of  diose 
resources  is  die  benefit.  For  example,  if  it 
costs  $2  to  produce  a  bushel  of  vt^ieat 
without  a  project  and  $1.50  to  produce  die 
same  wheat  widi  die  project,  diere  is  a  $0.50 
per  bushel  cost  savings.  There  is  a  benefit 
because  fewer  resources  ve  required  to 
produce  die  n^eat.  The  value  of  diese 
resources  is  estimated  to  be  $0.50. 

Estimates  of  the  value  of  a  project 
outyut  are  based  on  consumers  willingness  to 
pty^’  for  die  outyut.  One  of  four  potential 
measures  of  willingness  to  pay  suggested  by 
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Rgure  10:  Life-Cycle  of  a  Project 
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the  P&G  is  the  cost  of  the  most  likely 
alternative.”  When  a  good  is  sufficiently 
important  diat  a  decision  has  been  made  to 
provide  it,  diere  is  no  need  to  estimate 
project  benefits.  Economic  efficiency,  under 
these  circiunstances,  requires  diat  the  least 
costly  way  of  providing  the  good  be  used. 
The  value  of  the  project's  output  is 
sometimes  approximated  by  the  cost  of  the 
alternative  that  will  be  used  to  produce  it  if 
the  project  under  consideration  is  not 
implemented. 

For  example,  suppose  a  community 
has  decided  diat  its  electrical  power  capacity 
will  be  increased.  Further  suppose  the 
community  was  planning  to  build  a  diermal 
generating  plant  at  a  cost  of  $700  million. 
If  a  water  resource  project  can  provide  die 
same  capacity  at  a  cost  of  SSOO  million,  then 
the  cost  of  die  most  likely  alternative  to  the 
hydropower  is  die  diermal  plant  at  $700 
million.  In  die  absence  of  better 

information,  this  cost  can  be  used  as  an 
estimate  of  the  value  of  die  power  capacity, 
i.e.,  project  benefits. 

Costs  play  a  role  in  the  estimation  of 
other  benefits  as  well.  For  example, 
inundation  reduction  benefits  are  nothing 
more  than  the  cost  of  resource  losses 
averted.  Navigation  benefits  include 

reductions  in  the  costs  of  transporting  goods. 
Vessel  operating  costs  figure  largely  in  diese 
reductions.  Any  project  diat  lowers  die 
marginal  costs  of  production  results  in  a  shift 
in  the  supply  of  die  output  and  produces 
benefits.  These  issues  have  been  addressed 
in  the  National  Economic  Development 
Procedures  Manual-  Overview  Manual  for 
Conducting  National  Economic  Development 
Analysis. 


SUMMARY  AND 
LOOK  FORWARD 

Scarcity,  choice  and  opportunity  costs 
are  some  of  die  basic  notions  that  underlie 
die  economists  notion  of  costs  and  the 
planners  notion  of  NED  costs.  After  briefly 
considering  these  notions,  we  looked  at  diree 
major  uses  for  cost  information  widiin  die 
Corps  program;  formulation,  implementation 
and  budget.  Though  die  last  of  diese  is  not 
considered  in  this  manual,  we  have  seen  that 
die  first  two  functions  may  be  hampered  by 
die  existence  of  what  amounts  to  two 
different  dialects  in  the  language  of  costs. 

Understanding  a  litde  somediing 
about  the  language  of  economists  and  the 
language  of  Corps  persoimel  is  necessary  for 
evaluating  water  resource  projects  or  dealing 
with  those  vdio  do.  One  caimot  understand 
NED  costs  without  knowing  the  language  of 
diose  diat  use  diem.  The  more  commonly 
used  and  more  important  cost  concepts  have 
been  introduced  and  discussed  in  this 
chapter.  In  die  next  chapter  we  build  on  the 
concq»ts  introduced  here  to  develop  a  more 
complete  understanding  of  NED  costs  and  its 
component  parts. 
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Chapter  4:  NED  COSTS 


CHAPTER  OVERVIEW 

Water  resources  projects  involve 
many  different  interests;  die  Federal 
government,  state  and  local  governments, 
environmentalists,  homeowners,  farmers, 
fishermen,  etc.  Each  may  have  its  own 
unique  perspective  about  the  costs  and 
benefits  of  die  project.  Which  group  has  die 
right  perspective?  Because  the  determination 
is  subjective  and  very  personal,  each  does. 
There  is  no  ri^t  or  wrong  perspective,  only 
different  perspectives.  Each  serves  a 
different  purpose.  It  has  been  determined  by 
die  policy  set  fordi  in  the  Economic  and 
Environmental  Principles  and  Guidelines  for 
Water  and  Related  Land  Resources 
Implementation  Studies  (PAG)  of  March 
1983  diat  one  perspective  Federal  water 
resources  agencies  tsJce  is  the  perspective  of 
national  economic  development. 

The  NED  perspective  is  very 
different  from  the  non-Federal  palmer's 
perspective.  From  die  NED  perspective,  if 
a  factory  employing  2,000  leaves  Midvale  to 
relocate  in  Smallville  as  a  direct  result  of  a 
water  resource  project  in  Smallville,  there  is 
no  benefit  or  cost  to  the  national  economy.” 
Midvale  loses  2,000  jobs,  Smallville  gains 
2,000  jobs  and  die  net  change  in  jobs  is 
zero.  True  enough,  but  the  Mayor  of 
Smallville  will  be  wearing  a  big  grin  on  her 
face  while  die  mayor  of  Midvale  will  frown. 
The  facts  of  the  situation  are  immutable,  the 
per^ectives  are  veiy  different. 

Some  people  disagree  with  die  NED 
perspective.  That  is  understandable.  It  is 
also  irrelevant,  because  use  of  die  NED 


perspective  in  identifying  the  costs  to 

consider  in  economic  efficiency  questions  is 
mandated  by  National  policy.  Federal 

agoicies,  representing  the  nation,  ask 

"Whafs  diis  going  to  cost?"  before  diey 
write  a  check  for  the  project.  Using  die 
NED  perspective  is,  pure  and  simple,  what 
non-Federal  parmers  must  put  iqi  widi  in 
exchange  for  Federal  water  resource 

development  dollars. 

Figure  1 1  previews  the  structure  of 
this  chapter  iM^ch  mirrors  die  organization 
of  P&G  Section  Xn-NED  Cost  Evaluation 
Procedures. 


CONCEPTUAL  BASIS  (2.12,2) 

The  P&G  defines  NED  costs  as  "..die 
opportunity  costs  of  resource  use."  Thus,  it 
is  die  apparent  intention  of  diis  policy  diat 
NED  costs  be  as  true  to  die  economic 
concept  of  opportunity  costs  as  possible. 
NED  costs  are  to  include  all  private  and 
social  costs.  ”  The  conceptual  basis  for 
NED  costs  is  found  in  economic  theory  and 
not  in  financial,  legal,  psychological  or  any 
odier  definition  of  costs. 

Opportunity  costs  and  money  costs 
are  not  necessarily  the  same  thing. 
Opportunity  costs  may  exceed  money  costs 
by  a  substantial  amount.  Odier  times  money 
costs  m^  exceed  opportunity  costs. 
Fortunately,  vAiea  markets  are  competitive 
and  work  well,  opportunity  costs  and  money 
costs,  or  price,  are  die  same  thing. 
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1.  Chapter  Overview 

2.  Conceptual  Basis 

a.  Opportiiiiity  cost  of  resources 

b.  Millet  values 

c.  Nonmaiket  values 

d.  Annual  values 

3.  Planning  setting 

4.  Evaluation  procedure:  General 

a.  What  is  and  isn't  an  NED  cost 

b.  Price  level 

c.  Salvage  value 

5.  Evaluation  Procedure:  Implementation  Outlays 

a.  Postautfaorization  planning  and  design  costs 

b.  Construction  costs 

c.  Construction  contingency  costs 

d.  Administrative  services  costs 

e.  Fish  and  wildlife  habitat  mitigation  costs 

f  Relocation  costs 

g.  Historical  and  archaeological  salvage  operation  costs 
h  Land,  water,  and  mineral  rights  costs 
i.  Operation,  maintenance,  and  replacement  costs 

6.  Evaluation  procedure:  Associated  Costs 

7.  Evaluation  procedure:  Other  Direct  Costs 

8.  Evaluation  procedure:  Problems  in  application 

9.  Evaluation  procedure:  Data  Sources 

10.  Report  and  display  procedures 


Figure  11:  NED  Costs 


Market  prices  are  determined  by  the 
interaction  of  stq>ply  and  demand  as  shown 
in  Figure  12.^  If  we  interpret  die  demand 
curve  as  a  marginal  benefit  (MB)  curve  and 
siqiply  as  a  marginal  cost  (MC)  curve  ”  dien 
it  is  ea^  to  see  diat  the  optimal  amount  of 
die  good  is  obtained  at  Q.*  This  follows 
fiom  die  principles  of  marginal  analysis, 
summarized  in  Ae  preceding  chapter.  For 
quantities  less  dian  diis,  marginal  benefits 
exceed  marginal  cost  and  society  is  better  off 
to  produce  more  of  anydiing  for  which  this 
is  true.  For  quantities  greater  dian  Q,* 
marginal  costs  exceed  die  marginal  benefits 
and  society  would  be  better  off  to  produce 
less  of  such  goods. 

Unfortunately,  markets  do  not  always 
work  well.  When  Aey  don't,  prices  do  not 
represent  opportunity  costs.  Commonly 
recognized  market  failures  result  from  the 
existence  of  monopoly  power,  public  goods 
and  externalities.  Figure  13  shows  the  case 
of  market  failure  due  to  negative 
externalities.  Marginal  social  costs  (MSC), 
i.e.,  the  all*inclusive  opportunity  costs,  may 
equal  or  exceed  marginal  private  costs 


(MFC).  In  die  figure,  MSC  exceed  MFC  at 
every  quantity. 

For  simplicity,  marginal  social 
benefits  (MSB)  are  assumed  to  equal 
marginal  private  benefits  (MFB).  If  some 
costs,  say  die  costs  of  pollution,  can  be 
ignored  by  die  producer  a  quantity  of  Qp  will 
be  produced  at  a  price  of  Fp  If  all  costs 
were  considered,  the  efficient  output  would 
be  Qs  at  a  price  of  F,  Thus,  a  market  diat 
does  not  charge  for  pollution  costs  will 
undervalue  and  overproduce  the  good.  The 
observed  price,  Fp.  will  be  below  the  true 
cost  to  society,  w^ch  is  F,  At  Qp  MSC  > 
MSB  and  society  is  overproducing. 

When  the  market  price  of  a  good 
does  not  represent  its  true  marginal  value  it 
is  necessary  to  estimate  the  true  cost  by 
odier  means.  This  can  be  done  throu^  die 
use  of  shadow  prices,  discussed  at  the 
sidebar.  Shadow  prices  can  be  estimated 
using  surrogate  values.  An  example  of  a 
surrogate  value  is  to  use  die  price  from  a 
similar  situation.  For  example,  the  value  of 
water  in  a  community  that  uses  rates 
intended  to  approximate  die  average  cost  of 


Price 


Figure  13:  Market  Failure 
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ShMhwPrteM 

A  profit  tm»ximi7.ing  busuMss 
evaluates  a  project  in  u^t  we  can  classify  as 
two  distinct  steps.  First,  all  the  {diysical 
consequences  of  the  project,  i.e.,  the  inputs  to 
and  the  outputs  from  the  project,  relevant  to 
the  business  are  assessed.  Second,  these 
iiqntts  are  converted  into  costs  and  the  out|Hits 
to  revenues  using  market  prices.  For  the 
busuwss,  market  prices  are  relevant  because 
these  are  the  prices  at  which  transactions  take 
place  and  profits  are  made. 

When  government  evaluates  a  project 
it  differs  in  its  approach  to  these  two  steps. 
First,  government  is  interested  in  all  the 
consequences  of  the  project,  however  indirect. 
A  point  made  in  the  preceding  section. 
Second,  government  will  use  pnces  that 
reflect  social  costs  and  benefits.  If  they 
deviate  from  maricet  prices,  the  nurket  pnces 
are  irrelevant  What  is  desired  is  the  shadow 
of  those  prices  that  reveal  all  relevant  costs. 

When  maricet  prices  reflect  social 
value  there  is  no  need  for  shadow  pncing. 
Shadow  pricing  is  required  when  maricet 
prices  exist  but  are  biased  or  when  market 
prices  do  not  exist  Market  prices  may  be 
biased  by  monopoly  power,  unemployed 
resources,  nonmarginal  price  changes, 
increasing  returns  to  scale,  taxes  and 
subsidies,  price  controls,  and  extenulities. 
Market  prices  may  not  exist  for  public  goods, 
non-ma^et  goods,  and  extenulities. 


providing  the  water,  will  not  represent  the 
true  value  of  dte  water.  The  true  value 
might  be  estimated  using  the  price  of  water 
from  a  neighboring  community  where 
competitive  water  markets  exist.  Shadow 
prices  can  also  be  estimated  using  rules  of 
thumb,^^  mathematical  programming, 
lagrange  multipliers,  and  a  variety  of  other 
techniques  that  are  beyond  the  scope  of  this 
manual. 


PLANNING  SETTING  (2.123) 

Costs  are  identified  using  the  same 
without  project  and  widi  project  omdition 
scenarios  conq)imson  that  is  u^  throughout 
die  planning  process.  To  identify  die  costs 
of  a  project  it  may  be  helpful  to  ask,  "What 
does  society  lose  as  a  result  of  this  project?" 
Once  the  real  resource  losses  can  be 
identified,  they  must  be  valued  at  dieir 
opportunity  cost  using  market  prices  or 
shadow  prices. 


EVALUATION  PROCEDURE: 

GENERAL  (2.123) 

The  evaluation  procedure  oudined  in 
die  PAG  is  presented  in  five  parts.  First, 
general  considerations  are  discussed.  These 
are  primarily  concerned  widi  die  basic  nature 
of  NED  costs  and  die  need  to  use  equivalent 
dollar  values  (discussed  at  length  later  in  this 
diapter)  in  project  evaluation.  NED  costs 
are,  in  essence,  sqiarated  into  three  types; 
explicit  project  costs  are  called 
implementation  oudays;  implicit  project 
costs  are  called  odier  direct  costs;  associated 
costs  are  unique  to  die  NED  cost  lexicon. 
Each  of  these  cost  types  will  be  discussed  in 
turn.  The  final  subject  of  the  evaluation 
procedure  discussion  is  problems 
encountered  in  applying  the  NED  concepts. 
Though  this  is  die  specific  dieme  of  Chapter 
5,  an  initial  treatment  is  offered  in  the 
following  paragraphs. 


WHAT  IS  AND  IS  NOT  AN  NED 
PROJECT  COST  (2.123(A)) 

Chapter  S  considers  a  number  of 
cases  that  distinguirii  NED  and  non-NED 
costs  in  qiecific  circumstances.  In  diis 
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section  the  narrower  view  of  the  question  as 
raised  in  the  P&G  is  considered.  Consistent 
widi  the  conceptual  basis  for  NED  costs, 
only  costs  incurred  as  a  direct  or  indirect 
res^t  of  die  project  are  properly  considered 
NED  project  costs.  The  costs  of  any  feature 
of  the  project  are  definitely  NED  costs.  If 
any  feature  of  die  project  affects  resources  in 
another  area  an  N^  cost  results.  There  is, 
however,  an  entire  class  of  economic/ 
opportunity  costs  diat  are  not  part  of  die 
project  NED  costs.  This  class  of  costs 
depends  on  whether  or  not  the  cost  under 
consideration  results  from  a  required  feature 
of  the  project. 

Non*Federal  partners  may  want  to 
take  advantage  of  work  being  done  as  part  of 
the  water  resource  project  to  improve  the 
delivery  of  odier  goocfr  or  services.  For 
example,  widening  a  chaxmel  for  flood 
control  m^  require  rqilacemoit  of  a  one* 
lane  bridge.  Local  interests  may  want  to 
take  advantage  of  die  situation  to  widen  the 
bridge  to  two  lanes.  The  additional  cost  of 
going  from  a  one*lane  to  a  two-lane  bridge 
is  not  a  feature  of  die  project  diat  is  required 
for  project  purposes,  so  it  is  not  a  project- 
related  NED  cost  and  it  should  not  be 
included  in  die  economic  analysis.  Neither 
would  die  Federal  government  bear  any  cost 
for  the  widening  of  die  bridge. 

A  more  dieoretically  faithful 
treatment  of  diis  situation  would  include  die 
costs  of  die  new  bridge  as  well  as  the 
benefits  diat  accrue  to  it  in  die  economic 
analysis  of  the  project.  Because  die  bridge 
and  channel  serve  separate  purposes,  cost 
allocation  would  be  warranted.  A  policy 
decision  has  been  made  to  limit  economic 
evaluation  to  only  diose  parts  of  die  project 
that  are  essential  to  the  project's  fimctioning 
as  designed.  While  crossings  over  a  flood 


control  channel  may  be  essential  to  the 
project,  a  second  lane  on  the  bridge  is  not. 
In  effect,  by  ignoring  costs  diat  are  not 
essential  to  project  features,  the  Federal 
government  is  leaving  the  determination  of 
die  economic  feasibility  of  non-essential 
features  to  non-Federal  interests. 

In  planning  practice  die  cost  of 
rqilacing  the  bridge  is  the  most  commonly 
used  estimate  of  die  value  of  die  bridge.  The 
cost  of  producing  a  good  is,  however,  not 
the  measure  of  the  good's  value  in  a  market 
economy.  Value  is  determined  by  supply 
and  demand.  The  cost  to  rqilace  a  bridge 
addresses  only  the  supply  side  of  die  market. 
As  with  any  resource,  the  true  value  of  the 
bridge  is  total  willingness  to  pi^  for  it.  In 
the  absence  of  any  such  estimate  of  value, 
die  cost  of  in-kind  replacement  of  the  bridge 
is  often  used.  This  is  another  policy 
determination  that  relieves  analysts  of  die 
need  to  make  a  true  economic  determination 
of  die  value  of  the  resource. 

Project  construction  may  provide 
local  interests  widi  an  attractive  o^Dortunity 
to  improve  odier  existing  infrastructure. 
Any  such  betterment  diat  is  incidental  to 
the  design  and  function  of  die  project  diall 
be  considered  not  project-related. 
Betterment  costs  will  be  excluded  from  NED 
project  costs  even  though  diey  mi^  represent 
explicit  or  implicit  opportunity  costs. 

In  die  case  of  a  betterment,  where  an 
existing  bridge,  road,  or  utility  line  is 
replaced  by  an  improved”  bridge,  road,  or 
utility  line  die  true  economic  cost  to  die 
project  is  die  value  of  the  resource  displaced 
by  die  essential  project  feature.  Thus,  if  a 
one  lane  bridge  is  removed  and  replaced  by 
a  two  lane  bridge,  the  cost  to  die  project  is 
die  value  of  diat  one  lane  bridge.  The  value 
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of  the  second  lane  is  a  bettennent  and  its 
cost  is  more  pit^)^y  attributed  to  improved 
transportatimi  dian  to  flood  control.  Current 
Corps  policy  diffors  from  this  economic 
view.  Policy  establidies  the  value  of  die 
bridge  as  die  cost  of  rqilacing  a  cme  lane 
bridge  using  tody's  engineering  design 
standards.  This  is  amsidered  rqilacement 
in-kind  diou^  it  m^  actually  remit  in  an 
improved  bridge.  Anydiing  more  than  diis  is 
considered  a  betterment. 

With  the  changes  in  cost-sharing  and 
die  planning  process  that  have  taken  place 
since  the  P&G  were  written,  a  second  issue 
comes  up  frequently  u4ien  cost-sharing  is 
determined.  The  non-Federal  partner  is 
re^nsible  for  all  utility  road  rqilacements 
so  there  is  no  question  about  who  will 
actually  pay  for  die  two  lane  bridge  that 
replaces  die  one  lane  bridge.  The  real  btme 
of  amtenticm  is  how  much  credit  toward 
dieir  share  of  die  project  costs  will  the  non- 
Federal  parmer  get  for  replacing  die  bridge. 
Thus,  diere  is  a  "who  pi^s  how  much"  issue 
in  addition  to  the  economic  efficien^/NED 
cost  issue. 

Suppose  die  two  lane  bridge  costs 
$10  millitm;  how  much  of  diat  $10  million 
will  count  as  part  of  die  non-Fedml  share  of 
project  costs?  The  first  issue  is  vAsy  is  a 
two  lane  bridge  being  built?  If  local 
interests  prefer  an  inqiroved  bridge  dien  we 
have  a  b^erment  If  a  two  lane  bridge  is 
being  built  because  this  is  the  basic 
engineering  design  standard  for  diis 
situation,  diere  is  no  betterment.  The  two- 
lane  bridge  is  ctmsidered  a  replacement  in 
kind.  In  the  latter  case  the  entire  $10 
million  is  considered  part  of  NED  costs  and 
the  non-Federal  parmer  gets  credit  for  the 
entire  $10  million.  If,  on  die  other  hand,  a 
one  lane  bridge  built  according  to  today's 


engineering  design  standards  costs  $S 
million,  then  die  ium-Fed«al  parmer  gets 
credit  for  $S  million.  The  project  related 
NED  costs  are  $5  million.  The  additional  $S 
million  is  not  a  project-rdated  NED  cost  and 
the  locals  will  receive  no  credit  for  the  cost 
of  this  betterment. 


PRICE  LEVELS  AND  TIME 
REFERENCE  OF  NED  COSTS 
(2.12^)) 

All  project  costs  are  to  be  current  as 
of  the  time  of  the  analysis.  This  means  diat 
a  cost  esdmate  prepared  in  1992  diould  be 
expressed  in  1^2  dollars,  radier  than  in 
1980  or  199S  dollars.  Once  the  price  level 
is  detmmined,  however,  that  price  level  must 
be  used  for  all  monetary  estimates  of 
benefits  and  costs.  This  is  the  requirement 
to  use  constant  dollars.  Sid>sequent  iqxlates 
of  price  levels  shall  adhere  to  die  constant 
requirement  of  expressing  all  monetary 
values  at  the  same  price  level. 

All  costs  are  to  be  discounted  or 
compounded  ”  to  the  end  of  the  installation 
period.  This  corre^nds  to  the  time  at 
which  the  project  is  functionally  oqiable  of 
producing  project  benefits,  also  known  as  die 
base  year. 


Price  Level 

The  P&G  says  diat  all  NED  costs  are 
to  be  based  on  "..current  costs  adjusted  by 
the  project  discount  rate  to  the  bef^nning  of 
die  period  of  analysis."  The  P&G  goes  on  in 
die  next  sentence  to  direct  analysts  to 
"Compute  all  costs  at  a  constant  price 
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Planning  Horizon 


level  The  terminology  used  in  die  PftG 
seems  to  imply  a  contradiction  in  their 
direction  about  v4iat  price  levels  to  use. 
That  is  not  dieir  true  intent.  The  language 
used  in  diis  section  of  die  P&G  can  be 
confusing  if  it  is  interpreted  in  a  literal 
economic  sense. 

Current  costs  are  die  costs  that 
prevail  at  the  time  die  cost  is  incurred.  For 
example,  die  current  cost  of  admission  to  a 
movie  theater  in  1960  was  $0.20;  die  current 
cost  in  1992  is  $6.30.  Costs  of  a  1960 
admission  are  eiqiressed  in  1960  price  levels 
and  a  1992  admission  is  at  1992  price  levels. 
These  are  current  costs  and  cannot  be 
direcdy  compared. 

Constant  costs  express  costs  in  real 
terms  that  have  been  adjusted  for  differences 
in  price  level  so  diey  might  be  properly 
compared.  The  price  of  a  movie  in  1960  is 
about  $0.97  at  1992  price  levels.  Using 
constant  costs,  i.e.  1992  price  levels,  we  can 
easily  see  that  a  movie  is  about  seven  times 
more  cosdy  in  1992  than  it  was  in  1960. 

Price  level  guidance  contained  in  the 
P&G  is  not  meant  to  be  stricdy  interpreted 
in  light  of  these  definitions.  NED  cost 
estimates  should  be  prqiared  using  price 
levels  from  die  current  year  of  die  study.  In 
1992,  1992  price  levels  are  used,  in  1993, 
1993  prices  are  used  and  so  on.  This  is 
done  to  ensure  that  die  same  relative  price 
levels  have  been  used  for  all  resources  used 
in  project  construction.  When  possible  prices 
are  expressed  as  of  October  1  of  die  current 
year.  No  matter  when  a  cost  is  incurred 
during  die  period  of  analysis  it  will  be 
expressed  in  one  and  die  same  price  level, 
si^,  October  1,  1992.  This  is  what  is  meant 
by  die  P&G  direction  to  use  current  prices. 


To  eiqiress  monetary  values  at  the 
same  point  in  time  requires  an  understanding 
of  the  relevant  time  lines  involved  in  the 
planning  process.  Figure  14  shows  a 
hypodiedcal  planning  horizon  broken  into 
four  segments.  First,  diere  is  die  study 
period,  here  defined  to  mean  that  period  of 
time  from  the  initiation  of  the  study  to  the 
initiation  of  project  construction.  Second,  is 
the  construction  period,  called  the 
installation  period  in  die  P&G.  ’’  The 
installation  period  is  defined  as  die  number 
of  years  it  ^es  to  install  die  project. 

The  period  of  analysis  (die  diird 
segment),  also  known  as  the  economic  life 
of  the  project,  is  defined  as  a  matter  of 
policy.  The  definition  of  period  of  analysis 
contained  in  the  P&G  ”  differs  from  the 
definition  in  common  usage.  The  preferred 
definition  effectively  defines  the  period  of 
analysis  to  exclude  the  construction/ 
implementation  period.  It  begins  widi  day 
one  of  the  base  year  and  extends  SO  or  100 
years  into  die  future.  It  is  Federal  policy  to 
use  a  SO-year  period  of  analysis  except  for 
large  multi>purpose  lakes,  miyor  long>term 
urban  flood  protection  and  mam-line 
agricultural  levees  and  hurricane  protection 
for  which  a  100-year  period  of  analysis  can 
be  used.” 

The  project  life,  the  fourth  segment, 
is  a  period  of  time  diat  a  normally  operated 
and  maintained  project  will  continue  to 
function  as  it  was  designed  to  do.  The 
project  lives  of  most  water  resource  projects 
are  generally  assumed  to  exceed  the  period 
of  analysis. 

In  order  to  compare  benefits  and 
costs  that  accrue  unevenly  over  diis  planning 
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Rgure  14:  Planning  Horizon 

horizon  we  must  select  an  arbitraiy  point  in 
time  at  which  diese  values  will  be  compared. 
That  point  in  time  is  die  beginning  of  die 
base  year  and  is  shown  on  die  figure.  The 
woricing  definition  of  die  base  year  is  dial 
point  in  time  at  which  the  project  is 
functionally  operational.  Usually  die  base 
year  coincide  widi  die  end  of  -die 
construction/installation  period.  The  base 
year  is  die  first  year  of  die  period  of 
analysis.  These  segments  of  the  planning 
horizon  and  die  base  year  become  significant 
for  the  calculation  of  growth  and  discounted 
monetary  values. 


Time  Valne  of  Money 

Project  costs  typically  occur  in  a  few 
large  installments  over  Ae  construction 
period.  A  smattering  of  OMRRftR  costs  are 
incurred  over  the  remaining  project  life. 
Benefits,  on  die  odier  hand,  do  not  usually 
begin  to  occur  until  after  project  construction 
is  completed.  Occasionally,  benefits  can 
accrue  before  die  base  year  but  benefits 
generally  occur  at  regular  or  random 


intervals  over  the  period  of  analysis.  To 
compare  these  different  streams  of  monetary 
values  ^  we  must  adjust  for  die  time  value 
of  money.  Dollars  that  occur  at  different 
poiods  in  time  cannot  be  direcdy  compared 
to  one  anodier  even  if  diey  are  expres^  at 
die  same  price  level. 

Given  a  choice  between  $10,000 
today  and  $10,000  one  year  from  now  which 
would  you  choose?  Most  people  would 
choose  to  have  the  money  now.  Why?  As 
widi  other  choices  we  evaluate  die  options 
and  choose  the  one  wordi  more  to  us. 
Money  in  the  present  is  alw^s  wordi  more 
th«i  die  same  amount  of  money  in  die 
future.  If  die  interest  rate  is  10  percent 
$10,000  now,  saved  at  10  percent,  would  be 
worth  $11,000  a  year  from  now.  Cleariy, 
$10,000  todiQT  is  more  valuable  than  $10,000 
a  year  from  now,  or  at  ai^  point  in  the 
future  because  of  its  ability  to  grow  if  it  is 
profitably  invested  or  saved. 

Standing  die  previous  example  on  its 
head,  we  might  ask,  what  would  you  radier 
pay,  $10,000  now  or  $10,000  a  year  from 
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AunMy 


An  aaMily  is  a  stream  of  equal 
■nwiml  cash  flows.  These  cash  flows  can  be 
outflows  of  flmds  invested  in  order  to  earn 
future  letunu  or  inflows  of  retunu  eanied  on 
investments. 

Annuities  are  used  in  two  basic  ways. 
First,  we  might  ask  how  much  we  would  have 
to  save  to  have  a  specific  amount  of  money  at 
some  point  in  the  future.  In  this  case  we 
know  the  future  value  and  seek  the  annuity 
required  to  cover  it.  For  exanq>le,  if  we  need 
SS,7S1  five  years  from  now  ud  the  interest 
rate  is  7  percent,  we  would  require  an  annual 
annuity  of  SI, 000'.  Suppose  the  future  cost  of 
the  project  is  SS,7S1,  what  is  the  minimum 
annual  payment  required  to  cover  this  cost? 
It  would  equal  the  S1,000  annual  annuity. 

Second,  we  might  ask  udiat  S1,000  a 
year  for  five  years  is  worth  when  the  interest 
rate  is  7  percent  In  this  case  we  know  the 
armiial  value  and  want  to  know  udut  it  is 
worth  today.  Siq>pose,  for  exanqile  you  are 
offered  the  opportunity  to  bii^  a  water 
resource  project  that  will  produce  a  cash  flow 
of  $1,000  per  year  for  five  years.  How  much 
would  you  pay  for  it?  It  turns  out  that  if  you 
had  $3,993  today  you  could  invest  it  at  7 
percent  interest  and  draw  out  $1,000  per  year 
for  five  years^ 

Annuities  ate  atmual  values  that  ate 
frequently  used  to  reduce  lump  sum  future  or 
present  values  to  a  flow  of  money  over  a 
number  of  years.  Annual  sums  of  money 
have  intuitive  appeal  for  most  people. 

1. (S1.000X1.07)*  +  (SlAWXl.OT)'  +  (Sl/W0XI.O7)>  + 
(S1.000X1.07)'  +  (Sl/MMXl.OT)'  -  SS.7S1. 

2. (S1,000X1.07)-'  +  ($1,000X1.07)*  +  (SIAOOXI  OT)* 
(Sl.OOOXl.OT)-'  +  ($1,000X1.07)-*  -  $3,993. 


now?  If  you  pay  die  $10,000  now  you  have 
nothing  left  over.  Save  die  $10,000  for  a 
year  then  pay  it  and  you  can  keq>  the 
interest  and  are  $1,000  better  off  dian  you 
would  have  been  had  you  paid  now.  Faced 
widi  the  receipt  of  equal  sums  of  money  at 
different  points  in  time  if s  better  to  take  die 
money  as  soon  as  possible.  Faced  with  the 
payment  of  equal  sums  of  money  at  different 
points  in  time,  it  is  better  to  delay  payment 
as  long  as  possible.  Intuitively,  we  all 
recognize  monqr  at  different  times  has 
different  value. 

How,  dien,  do  we  compare  different 
monetary  values  that  occur  at  different  points 
in  time?  Siq>pose  the  interest  rate  is  still  10 
percent  Would  you  ratfam-  have  $10,000 
today  or  $10,500  in  a  year?  How  about 
$10,000  or  $11,200?  Given  die  information 
above,  we  know  $10,000  todi^  is  worth 
$11,000  in  a  year.  All  we  need  to  do  is 
compare  this  to  value  offered  one  year 
hence.  Because  $10,500  a  year  from  now  is 
less  dian  the  $1 1,000  we'd  have  in  a  year  if 
we  receive  die  $10,000  now,  we'd  take 
payment  now.  On  the  other  hand,  $11,200 
in  a  year  is  more  than  we  could  make  if  we 
took  die  $10,000  now,  so  we  prefer  the 
future  payment 

The  process  of  taking  a  value  in  die 
present  and  projecting  its  value  in  die  future 
is  a  simple  growdi  calculation.’*  We  take 
die  principle  ($10,000)  and  add  to  it  die 
interest  (10%)  received.  The  simple 
computation  is: 

(1)  $10,000  X  (1  +  0.1)  =  $11,000 

This  tells  us  diat  any  future  value  in  excess 
of  $1 1,000  is  wordi  more  to  us  dian  $10,000 
now.  A  value  less  dian  $11,000  is  wordi 
less  and  $1 1,000  in  a  year  is  worth  exacdy 


CoapoudUBf 

Benjamin  Franklin  at  his  death  in 
1790  left  £1,000  to  the  city  of  Boston  under 
the  condition  that  it  not  be  touched  for  100 
years.  The  bequest,  equal  to  about  S4,600  at 
the  time,  grew  to  S332,000  Iqr  1890.  People 
do  not  have  to  live  to  be  100,  however,  to 
reap  the  benefits  of  compounding. 

Consider  a  savings  account  currently 
worth  $10,000  earning  annual  interest  of  8 
percent.  After  one  year  the  account  is  worth 
$10,800  (1.08  X  $10,000).  After  the  second 
year  it's  worth  $11,664  (1.08  x  $10,800). 
After  the  third  year  it's  worth  $12,397  (1.08  x 
$11,664)  and  so  oil  Savers  can  realize  a 
considerable  return  on  their  initial  investment 
through  the  "magic*  of  compounding.  The 
same  concept  applies,  however,  to  borrowing. 

To  borrow  and  use  $10,000  for  three  years 

(will  cost  the  borrower  $12,397.  Interest 
charges  are  conqwunded  the  same  as  interest 
earnings  are. 

To  borrow  $10,000  at  8  percent 
interest  and  use  it  for  100  years,  as  one  might 
do  for  a  flood  control  project,  would  cost  the  P 
borrower  $21,997,600.  This  value  is  obtained 
by  multiplying  1.08  by  itself  100  times  and 
then  multiplying  this  value  (2199.76)  by 
$10,000.  There  are  three  critical  values 
involved  in  the  determirution  of  the  cost  of  a 
loan,  or  correspondingly  the  cost  of  a  water 
project.  First,  there  is  the  principal  borrowed 
(or  NED  project  cost),  $10,000  in  this  case. 
Second,  there  is  the  period  of  time  for  ndiich 
the  money  is  borrowed  (or  the  period  of 
analysis),  100  years  in  this  example.  Third, 
there  is  the  interest  which  is  charged  to 
borrow  the  money  (or  the  discount  rate),  8 
percent  here.  If  any  one  of  these  facton 
increases  the  compounded  cost  of  the  loan  (or 
construction  cost)  would  rise. 

(Continncd) 


(CentiBncd) 

The  future  value  of  $10,000  inve^d 
at  8  percent  interest  compounded  annually 
would  yield  almost  $22  million  after  100 
years.  If  that  $10,000  is  used  to  build  a  flood 
control  project,  what  would  the  use  of  that 
$10,000  cost  society  over  the  next  100  years? 
If  the  money  is  used  for  flood  control  it  costs 
society  the  opportunity  to  earn  the  $22 
million.  Thus,  the  opportunity  cost  of  the 
$10,000  is  $22  million.  Higher  interest  rates 
can  lead  to  substantially  higher  costs. 


$10,000  now.  The  general  form  of  tfie 
relationship  for  one  year  of  interest  is; 

(2)  Present  value  x  (1  +  interest  rate)  - 
Future  value 

It  is  just  as  easy  to  determine  vAiat  a 
sum  of  money  one  year  from  now  is  wordi 
todity.  Once  again  we  can  compare  die  two 
sums  and  choose  the  option  that  yields  die 
most  money.  It  doesn't  matter  if  we 
compare  the  value  of  the  two  sums  of  money 
today  or  a  year  from  now,  as  long  as  bodi 
sums  of  mon^  are  eiqiressed  at  die  same 
point  in  time. 

To  eiqiress  future  sums  of  money  in 
dieir  equivalent  present  value  we  do  just  the 
opposite  of  vdiat  was  done  above.  Instead  of 
multiplying  a  present  value  by  (1  +  interest 
rate),  we  divide  die  future  value  by  (1  + 
interest  rate).  The  general  form  is; 

(3)  Present  value  »  Future  value/(l  +  interest 
rate) 
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For  die  given  example; 

(4)  $10,000  =  $11,000/(1  +  0.1) 


Discouot  Rate 


If  we  are  offered  at  least  SI 0,000  today 
versus  SI  1.000  in  one  year,  take  die  money 
now! 

The  process  of  equating  present 
values  to  future  values  is  called  growth. 
When  extmided  to  growth  over  a  number  of 
periods  it  is  most  often  called  compounding. 
The  opposite  process  of  equating  future 
values  to  present  values  is  called 
discounting.  ^ 

The  common  practice  in  water 
resources  planning  is  to  express  all  die 
values  that  occur  over  the  period  of  analysis 
as  present  values.  Thus,  future  monetary 
values  are  discounted  so  they  can  be 
expressed  in  terms  of  some  agreed  upon 
point  in  time.  The  base  year  is  the  point  in 
time  that  is  used  for  water  resource  projects. 
So,  when  we  speak  of  present  values  it  is 
necessary  to  speak  of  present  values  as  of, 
say,  199S,  die  base  year. 

Let's  summarize  the  significance  of 
this  and  the  preceding  section.  Suppose  we 
have  costs  expressed  at  October  1,  1992 
price  levels  as  of  1995.  What  does  diis 
mean?  First,  all  costs  have  been  expressed  in 
constant  dollars.  Those  dollars  are  October, 
1992  dollars.  This  avoids  the  problems  that 
arise  when  we  are  dealing  widi  different 
price  levels.  Expressing  diese  costs  as  of 
1995  conveys  to  the  reader  diat  all  future 
costs  have  been  discounted  to  1995.  Implicit 
in  this  statement  is  the  adjustment  of  all  pre- 
1995  costs  to  1995.”  All  costs  are 
completely  equivalent  in  time  and  price  level 
and  can  be  direcdy  compared. 


What  is  die  proper  interest  rate  to  use 
when  future  values  are  converted  to  present 
values  and  vice  versa?  The  answer  is, 
conceptually,  voy  ea^  -  it  is  the 
opportunity  cost  of  capital.  Suppose  you 
personally  are  considering  building  a  levee 
around  your  house.  To  determine  your 
opportunity  cost  of  using  your  money  in  diis 
way  you  use:  a)  die  rate  die  bank  charges 
you  for  your  loan,  or  b)  die  highest  return 
you  would  earn  on  your  money  if  you  did 
not  use  it  to  build  a  levee. 

When  "society"  is  building  die  levee 
what  interest  rate  does  it  use?  Different 
people  have  different  opportunity  costs. 
Once  we  move  die  problem  from  die 
individual  or  firm  to  society  the  notion  of 
the  proper  interest  rate  to  use  changes. 

Society's  choice  is  different.  Society 
can  consume  the  resources  now  or  invest 
diem  in  a  project  that  will  increase  future 
consumption.  The  choice  society  faces  is  to 
consume  more  now  or  consume  more  in  the 
future.  The  rate  at  which  society  is  willing 
to  trade  current  consumption  for  future 
consumption  is  called  the  social  discount 
rate  and  it  is  based  on  die  time  preferoice 
of  society. 

We  presume  that  society,  like  us 
individually,  prefers  to  consume  now  rather 
dian  later.  To  induce  society  to  consume 
less  now  and  more  in  die  future  they  must 
be  offered  greater  consumption  opportunities 
in  the  future.  Given  a  single  grain  of  wheat, 
will  society  eat  it  now  or  in  die  future? 
Society  mqr  be  induced  to  delay  eating  the 
i^eat  by  die  prospect  of  receiving  many 
more  grains  of  udieat  in  the  future  if  diis  one 
is  planted  now  and  eaten  later. 
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Consider  an  analogy.  Foreign 
exchange  rates  equate  the  value  of  a  spatially 
present  currency  widi  the  value  of  a  spatially 
distant  currency.  If  the  dollar  is  the 
currency  used  in  diis  location  it  can  be 
equated  widi  any  other  currency.  For 
example,  one  dollar  was  equal  to  about  12S 
yen  in  July  1992.  Just  as  die  exchange  rate 
equates  spatially  distant  monies,  the  interest 
or  discount  rate  equates  temporally  distant 
monies. 

The  discount  rate  is  used  exacdy  the 
same  as  the  interest  rate  in  die  preceding 
section.  If  the  discount  rate  is  10  percent, 
then  society  is  indifferent  between  $1  today 
and  $1.10  one  year  from  now.  If  a  project 
yields  more  than  $1.10  in  a  year  it  is  worth 
doing.  If  it  yields  less  than  SI. 10  then  it's 
not  wordi  doing.  If  it  yields  exacdy  SI.  10 
die  choice  is  a  coin  toss,  it  doesn't  matter. 

The  problem  is  diere  are  substantial 
obstacles  to  identifying  society's  time 
preference,  or  the  rate  at  vdiich  it  is  willing 
to  trade  current  consumption  for  future 
consumption.  The  Federal  government  has 
setded  die  matter  of  what  the  social  discount 
rate  is  through  a  policy  decision.  The 
discount  rate  to  be  used  for  water  resource 
projects  is  based  on  the  cost  of  government 
borrowing  and  it  is  adjusted  on  an  annual 
basis. 


Average  Annual  Equivalent  Costs 

The  P&G  ”  requires  that  benefits  and 
costs  of  water  resource  projects  be  expressed 
as  annuities  commonly  called  average 
annual  equivalent  values.  Though  it  is  a 
more  common  business  practice  to  use  net 
present  value  as  the  decision  criteria  in 
capital  investment  decisions,  average  annual 


equivalents  have  traditionally  been  used  in 
water  resources  planning.  Decision  criteria 
are  discussed  in  the  National  Economic 
Development  Procedures  Manual  ~  Overview 
Manual  for  Conducting  National  Economic 
Development  Analysis,  but  diere  are  no 
substantive  differences  between  present  value 
and  average  annual  equivalent 
values.  " 

Water  resource  project  benefits  are 
typically  income  streams  that  occur  over  the 
life  of  die  project.  These  income  streams, 
when  regular,  are  conveniendy  described  as 
average  annual  values.  When  the  stream  of 
benefits  is  random  and  irregular,  the  methods 
used  to  quantify  them  often  result  in  annual 
values.  In  other  cases  the  stream  of 
benefits  is  known  but  irregular.  Through 
simple  discounting  techniques,  the  present 
value  of  all  future  income  streams  can  be 
calculated  and  then  converted  to  an 
equivalent  annual  value  in  much  the  same 
wtqr  diat  construction  costs  are  converted  to 
equivalent  annual  values. 

Costs  for  operating,  maintaining, 
repairing,  replacing  and  rehabilitating  a 
project  occur  throughout  the  project  life.  The 
only  costs  of  interest  are  those  that  occur 
during  the  period  of  analysis.  Routine 
operating  and  maintenance  costs  are  usually 
expressed  as  annual  values  that  require  no 
further  equivalence  adjustments.  Repair, 
replacement  and  rehabilitation  costs  can 
occur  at  irregular  intervals  throughout  the 
period  of  analysis.  These  costs  must  be 
converted  to  their  present  worth  equivalents 
and  amortized  as  described  below. 

Costs  typically  occur  in  more  regular 
flows  of  cash  dian  do  boiefits.  Most  of  the 
costs  are  incurred  during  the  construction 
period.  Thus,  it  is  necessary  to  convert  these 
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costs  to  an  annual  basis.  A  single  present 
value  can  be  converted  to  an  average  annual 
equivalent  through  amortization. 

Given  die  construction  costs,  what  is 
the  amount  of  the  annual  annuity  required  to 
pay  off  diese  costs  plus  die  interest  on  these 
costs?  We  can  think  of  this  annual  value 
as  an  annuity,  or  uniform  annual  cost  spread 
over  the  100  year  life  of  the  project  that  is 
equivalent  to  its  initial  cost,  i.e,  construction 
cost  plus  interest.  When  die  cost  of  a 
project  has  been  spread  over  its  life  in  this 
fashion  it  is  said  to  be  amortized.  The 
amortization  factor  is  also  known  as  the 
capital  recovery  factor. 

When  a  bank  lends  us  money  to  buy 
a  house,  the  bank  must  recover  the  loan's 
principal  plus  interest.  In  a  similar  fashion, 
recovery  of  the  initial  amount  expended  on 
a  project  consists  of  two  components:  (l)an 
annual  interest  charge  on  the  principal 
amount,  and  (2)  an  annual  amount  deposited 
each  year  that  will  accumulate  to  the 
principal  amount  at  the  end  of  the  period.^ 
Thus,  i^ether  we  diink  of  annual  costs  as  an 
attempt  to  evenly  spread  project  costs  across 
the  period  of  analysis,  or  we  see  diem  as  a 
two  component  recovery  of  the  costs  of  a 
project  is  a  matter  of  intuitive  convenience. 
Thus,  NED  project  costs  of  SSO  million  at  a 
discount  rate  of  8.S  percent  over  100  years 
are  equivalent  to  $4.3  million  aimually. 
Once  all  costs  and  benefits  have  been 
reduced  to  average  aimual  equivalent  values 
with  a  common  price  level  and  base  year,  it 
is  a  simple  matter  to  calculate  the  benefit 
cost  ratio  and  to  estimate  net  benefits. 


Summary 

In  water  resource  planning  studies 
most  of  the  issues  diat  arise  as  a  result  of  the 
time  value  of  money  have  been  resolved 
through  policy  decisions.  All  monetary 
values  are  eiqiressed  at  a  single  price  level 
and  are  compounded  or  discounted  to  die 
base  year.  The  discount  rate  is  determined 
armually  and  is  usually  published  in  an 
Economics  Guidance  Memorandum.  All 
NED  benefits  and  costs  are  expressed  as 
average  aimual  equivalent  values  for  the 
benefit-cost  analysis. 


SALVAGE  VALUE  (2.12.4(C)) 

The  period  of  analysis  is  generally 
shorter  in  duration  than  the  project  life. 
Whoi  this  hiqipens,  a  project  widi  die 
capacity  to  produce  project  outputs,  hence 
value,  still  exists.  The  remaining  value  of 
this  asset  is  to  be  accounted  for  in  the 
benefit-cost  analysis. 

The  P&G  specify  a  special  case  in 
which  the  value  of  remaining  assets  may  be 
used  to  offset  or  reduce  NED  costs.  If  land, 
equipment,  and  facilities  in  place  at  the  end 
of  the  period  of  analysis  have  value  for 
nonproject  uses,  their  salvage  value  is  to  be 
included  in  the  benefit-cost  analysis  as  a  cost 
offset.  Significant  salvage  values  of 
replaceable  items  such  as  generators  and 
cranes  will  normally  be  reflected  as  lower 
replacement  costs.  The  P&G  in  no  way 
restrict  including  the  remaining  value  of  an 
asset  in  die  benefit-cost  analysis.  When  die 
remaining  value  of  an  asset  is  nonproject 
related  die  adjustment  is  to  NED  costs. 
When  the  remaining  value  is  project  related 
the  adjustment  is  made  to  NED  benefits. 
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EVALUATION  PROCEDURE: 

IMPLEMENTATION  OUTLAYS 

(2.12^) 

Implementation  outlays  are  the 
explicit  costs  of  implementing  a  project. 
Outlays  refers  to  the  direct  expenditure  of 
money.  Other  direct  costs,  discussed  in  a 
following  section,  are  by  contrast  implicit 
costs.  Implementation  outlays  are  defined  in 
the  P&G  to  include  all  die  costs  to  construct, 
operate  and  maintain  a  project.  As  die 
planning  process  and  language  continue  to 
evolve,  it  is  necessary  to  remain  flexible  in 
interpreting  what  constitutes  an 
implementation  ouday.  For  example,  as  life 
cycle  costing  and  value  engineering  become 
more  ingrained  in  the  planning  process  it  is 
logical  to  expand  die  definition  of 
implementation  oudi^s  contained  in  the 
original  P&G  to  include  such  items  as  repair, 
rqilacement  and  rehabilitation  costs.  Figure 
IS  summarizes  die  major  components  of 
implementation  oudays  identified  in  die 
P&G.  Each  component  is  discussed  below. 


POSTAUTHORIZATION  PLANNING 
AND  DESIGN  COSTS  (2.12,5(A)) 

"The  costs  are  the  direct  cost 
for  investigations,  field 
surveys,  planning,  design,  and 
preparation  of  specifications 
and  construction  drawings  for 
structural  and  nonstructural 
project  measures."  P&G  p  97. 

These  costs  would  be  inclined  during 
what  is  now  called  die  planning,  engineering 
and  design  (PED)  stage  of  a  project.  From 
an  economic  perspective  all  direct  costs  of 
planning,  engineering  and  design  of  a  project 
that  remain  at  the  time  the  economic 


•  Postauthorization  planning  & 
design  costs 

•  investigations 

-  field  surveys 

-  planning 

•  design 

•  Construction  costs 

-  costs  of  installing 
projects 

•  Construction  contingency 
costs 

-  allowance  for 
unforeseen  conditions 

•  Operation,  maintenance,  and 
replacement  costs 

-  OMRR&R 

Figure  15: 

Implemcntatioii  Outlays 


efficiency  of  a  project  is  investigated,  i.e., 
when  die  benefit  cost  analysis  is  done^  are 
costs  of  the  project.  Any  study  cost  that  has 
yet  to  be  incurred  and  diat  can  be  reasonably 
anticipated,  should  be  part  of  the  cost  of 
implementing  a  project.  Thus,  after  the 
reconnaissance  study  die  cost  of  the 
feasibility  study  and  subsequent  study  costs 
would  be  considered  part  of  the  project  cost. 
As  these  once  anticipated  costs  are  actually 
incurred  diey  become  sunk  costs  and  no 
longer  should  be  included  as  project  costs. 
After  the  feasibility  study  is  completed, 
feasibility  study  costs  are  no  longer  part  of 
project  costs. 

Coips  practice  deviates  from  diis 
approach  as  a  matter  of  policy  in  defining 
NED  costs.  The  P&G  clearly  state  diat  only 
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post  authorization  study  costs  are  to  be 
considered  part  of  the  project  cost. 
Reconnaissance  and  feasibility  study  costs 
are  excluded  from  project  costs. 
Postaudiorization  planning  and  design  costs 
are  frequently  estimated  as  a  percentage  of 
the  construction  cost. 


CONSTRUCTION  COSTS  (2.12^(B)) 

"These  costs  are  the  direct 
costs  of  installing  project 
measures."  P&G  p.  97. 

Construction  costs  include  the  market 
price  of  purchased  materials,  including  die 
costs  of  dieir  transport;  equipment  rental  or 
purchase;  construction  wages  or  salaries 
including  all  fringe  benefits,  and  contractors' 
management,  supervision,  overiiead,  and 
profit.^^  If  project  construction  results  in 
direct  or  indirect  impacts  on  other  resources, 
any  cost  of  addressing  those  impacts  will  be 
considered  part  of  the  construction  costs. 
For  example,  if  physically  mitigating  the 
effects  of  flooding  induced  in  non>project 
areas  results  in  an  explicit  cost  these  costs 
are  considered  a  construction  cost. 


CONSTRUCTION  CONTINGENCY 
COSTS  (2.12.5(C)) 

"These  are  project  costs 
normally  added  to  reflect  the 
effects  of  unforeseen 
conditions  on  estimates  of 
construction  costs."  P&G  p. 

97. 

New  policies  such  as  the  1986 
WRDA  Section  902  limits  on  cost  overruns 
and  new  analytical  techniques  such  as  risk 


analysis  have  changed  die  way  in  vidiidi 
contingency  costs  are  iqiproached. 
Regardless  of  die  manner  in  which  diese 
costs  are  approached,  diey  remain  legitimate 
NED  costs.  The  M>CACES  process  allows 
the  analyst  to  make  specific  contingency 
allowances  for  line  items  in  die  cost 
estimate.  Though  the  option  remains  to 
make  a  single  gross  allowance  for 
contingency  costs  the  ability  to  use 
disaggregated  estimates  can  improve  the 
quality  of  the  cost  estimate. 


ADMINISTRATIVE  SERVICES  COSTS 
(2.12.S(D)) 

"These  are  the  costs 
associated  with  the 
installation  of  project 
measures,  including  die  cost 
of  contract  administration; 
permits  needed  to  install  die 
project  measures;  relocation 
assistance  advisory  services; 
administrative  functions 
coimected  widi  relocation 
payments;  review  of 
engineering  plans  prepared  by 
others;  government 
representatives;  and  necessary 
inspection  service  during 
construction  to  ensure  that 
project  measures  are  installed 
in  accordance  with  die  plans 
and  specifications."  P&G 
p.98. 

Administrative  services  costs  are  not 
installation  costs.  They  are  the  unavoidable 
costs  associated  widi  installation  and  they 
can  be  significant  in  magnitude.  In  the  past, 
these  costs  of  supervising  and  administering 
the  installation  of  a  project  were  included 
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among  cost  estimates  under  the  entry 
"Supervision  and  Administration  (S&A)”. 
These  costs  have  frequently  been  estimated 
as  a  percentage  of  construction  costs. 


FISH  AND  WILDLIFE  HABITAT 
MITIGATION  COSTS  (2.12^(E)) 

"These  are  the  costs  of 

mitigating  losses  of  fish  and 
wildlife  habitat  caused  by 

project  construction, 
operation,  maintenance,  and 
replacement."  P&G  p.98. 

This  cost  category  should  now  be 
expanded  to  include  the  costs  of  protecting, 
restoring  and  enhancing  fish  and  wildlife 
habitat  as  well  as  the  costs  of  mitigating 
environmental  losses.  The  costs  of 

environmental  resources  planning,  the 

collective  name  given  to  protection, 
restoration,  enhancement,  and  mitigation 
measures,  are  as  all  inclusive  as  are  the  costs 
of  any  project.  Mitigation/environmental 
resource  costs  consist  of  all  die  same  cost 
elements,  e.g.,  construction  and  contingency, 
as  installation  costs  in  general  and  are  NED 
project  costs. 


RELOCATION  COSTS  (2.12^E)) 

"These  are  project  costs 
associated  with  (i)  the 
requirements  of  the  Uniform 
Relocation  Assistance  and 
Real  Property  Acquisition 
Policies  Act  of  I  *>70  (Pub.  L. 
91-646);  ani;  (ii)  the 
relocation  of  highways, 
railroads,  and  utility  lines." 
P&G  p.  98. 


Relocation  cost  is  a  term  called  upon 
to  serve  two  distinctly  different  purposes. 
First,  and  most  frequratly,  it  refers  to  the 
relocation  of  highwqrs,  railroads,  and  utility 
lines.  In  diis  usage  the  costs  are  based  on 
replacement  in-kind.  Betterments  or 
upgrades  are  not  part  of  NED 
implementation  oudays. 

The  second  usage  of  die  term 
"relocation  cost"  refers  to  the  requirements 
of  the  Uniform  Relocation  Assistance  and 
Real  Properly  Acquisition  Policies  Act  of 
1970  (P.L.  91-646).  The  costs  of  relocating 
individuals  or  businesses  displaced  as  a 
result  of  a  project  are  also  called  relocation 
costs.  The  NED  costs  of  relocation,  in  this 
sense,  are  also  based  on  rqilacement  in-kind. 
The  costs  of  any  betterment  in  housing  is  not 
considered  to  be  a  project-related  NED  cost. 


HISTORICAL  AND 
ARCHAEOLOGICAL  SALVAGE 
OPERATIONS  COSTS  (2.12  J(F)) 

"These  are  project  costs 
associated  widi  salvaging 
artifacts  diat  have  historicid 
or  archaeological  values  as 
prescribed  by  die  Preservation 
of  Historic  and 
Archaeological  Data  Act 
(Pub.  L.  93-291)."  P&G  p. 

98. 

The  costs  of  salvaging  and 
documenting  resources  of  historical, 
archaeological  or  cultural  significance  are 
part  of  NED  implementation  costs. 
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LAND,  WATER,  AND  MINERAL 
RIGHTS  COSTS  (2.12^(G)) 

"These  costs  include  all  costs 
of  acquiring  die  land,  water, 
and  min^al  rights  required 
for  installing,  operating, 
maintaining,  and  replacing 
project  measures."  P&G  p. 

98. 

The  use  of  land  resources  for  a 
project  might  require  the  acquisition  of 
related  land,  water  or  mineral  ri^ts 
associated  widi  the  land.  Likewise,  land, 
water  and  mineral  rights  might  have  to  be 
acquired  for  reasons  unrelated  to  land 
acquisition.  In  eidier  case,  the  costs  of 
acquiring  these  rights  are  part  of  NED 
implementation  costs  v^edier  the  land 
associated  with  die  rights  changes  ownership 
or  not.  When  private  rights  are  acquired 
there  will  be  eiqilicit  costs. 

The  P&G  go  on  to  point  out  dial 
when  land,  water  or  mineral  rights  are 
owned  by  a  government  <'{idty  that  has 
committed  them,  more  or  less  in  perpetuity, 
to  a  specific  use,  die  NED  cost  will  be  based 
on  the  value  of  the  resources  in  dieir 
dedicated  usage.  Thus,  land  devoted  to  a 
park  use  would  be  valued  according  to  the 
value  of  die  recreation  it  produced.  Mineral 
rights  used  to  extract  oil  or  natural  gas  from 
the  ground  would  be  valued  according  to  die 
value  of  die  oil  or  natural  gas. 

The  costs  of  acquiring  rights  from 
government  entities  will  most  likely  be 
implicit  costs.  These  costs  are  not  true 
implementation  oudays  because  there  is  no 
expenditure  of  funds.  They  would  fit  more 
neady  under  the  heading  of  odier  direct 
costs.  Whether  the  cost  has  been  described 


in  the  most  appropriate  part  of  the  P&G  is  of 
less  significance  than  recognition  of  the  fact 
diat  costs  of  such  resources  are  to  be 
included  among  the  NED  costs. 


OPERATION,  MAINTENANCE,  AND 
REPLACEMENT  COSTS  (2.12,S<H)) 

"These  costs  rqjresent  die 
current  value  of  materials, 
equipment,  services,  and 
facilities  needed  to  operate 
die  project  and  make  repairs 
and  replacements  necessary  to 
maintain  project  measures  in 
sound  operating  condition 
during  the  period  of  analysis." 

P&G  p.  99. 

Operation,  maintenance  and 
rqilacement  costs  are  generally  considered  to 
be  strai^tforward  in  nature.  In  light  of  die 
current  emphasis  on  life  cycle  costs  and 
value  engineering  it  is  wordi  noting  diat  diis 
category  of  NED  costs  known  by  the 
acronym  OMRR&R  should  now  be 
considered  to  include  repair  and 
rehabilitation  as  well. 


EVALUATION  PROCEDURE: 
ASSOCUTED  COSTS  (2.12,6) 

"Associated  costs  are  the 
costs  of  measures  needed 
over  and  above  project 
measures  to  achieve  the 
benefits  claimed  during  die 
period  of  analysis."  P&G 
p.99. 

Water  resource  projects  have  value 
because  they  produce  valuable  outputs.  Some 
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of  those  outputs  are  final  goods.  Others  are 
intermediate  goods.  Intermediate  goods  are 
used  as  inputs  in  the  production  of  final 
goods  or  services.  The  ou^uts  of  many 
Corps  projects  are  interm^liate  goods,  or 
inputs  to  a  larger  production  process. 

In  order  to  move  project  outputs  to 
die  final  consumer  or  to  combine  them  widi 
other  inputs  to  produce  final  consumer  goods 
it  may  be  necessary  to  incur  costs  in  addition 
to  die  basic  project  costs.  These  are  the 
costs  associated  with  the  use  and  enjoyment 
of  the  project's  ou^uts  and  are  called 
associated  costs.  Associated  costs  may  be 
borne  direcdy  by  the  non-Federal  parmer  or 
they  may  be  borne  by  the  private  sector. 

Associated  costs  are  frequendy 
overlooked  when  diey  do  not  have  to  be  paid 
by  either  the  Federal  government  or  the  non- 
Federal  parmer.  When  private  industry  and 
individuals  must  incur  some  cost  to  be  able 
to  consume  or  make  use  of  project  outputs, 
diese  are  NED  costs. 

The  costs  of  a  hydropower  project  to 
the  Federal  government  and  its  non>Federal 
parmer  include  the  costs  of  the  dam  and 
gmeradng  equipment.  The  energy  produced 
cannot  be  used  until  transmission  lines  and 
individual  connections  are  also  provided. 
These  latter  costs,  bom  by  the  private  sector, 
are  associated  costs  diat  should  be  included 
in  the  economic  analysis  of  the  project. 

Navigation  projects  provide  many 
examples  of  associated  costs.  A  deep  draft 
channel  is  cost  shared  by  the  Corps  and  its 
parmer.  The  output  of  this  project  is  not 
realized  until  access  channels  connecting 
private  users  widi  the  main  channel  are 
dredged;  berths  are  constructed  or  deepened; 
rail  spurs  built,  etc.  The  costs  associated 


widi  using  project  outputs  can  be  substantial. 

Associated  project  costs  can,  at  times, 
be  implicitly  accounted  for  in  the  manner  in 
which  benefits  are  calculated.  This  is 
particularly  true  when  die  estimation  of 
benefits  is  based  in  some  manner  on  the 
reduction  of  costs.  For  a  detailed  example 
of  such  a  case  see  page  43  of  die  National 
Economic  Development  Procedures  Manual  - 
Overview  Manual  for  Conducting  National 
Economic  Development  Analysis. 


EVALUATION  PROCEDURE:  OTHER 
DIRECT  COSTS  (2.12.7) 

"These  are  die  costs  of 
resources  direcdy  required  for 
a  project  or  plan,  but  for 
which  no  implementation 
oudays  are  made."  P&G  p. 

99. 

Other  direct  costs  as  defined  in  the 
P&G  are  synonymous  with  what  have  been 
called  implicit  or  non>monetary  costs  in  this 
manual.  These  costs  are  direct  in  diat  they 
are  incurred  as  a  direct  result  of  project 
implementation.  There  are  no  eiqjenditures 
associated  widi  diese  costs,  only  resource 
use.  Figure  16  summarizes  the  three  types 
of  odier  direct  costs  that  are  part  of  NED 
project  costs. 

The  first  type  of  other  direct  cost 
identified  in  the  P&G  is  the  use  of  resources 
for  project  implementation  for  v^ich  money 
is  not  expended.  Land  or  other  resources 
donated  for  the  project  are  examples. 
Resources  are  used,  implying  an  opportunity 
cost,  but  there  is  no  explicit  money  cost 
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Implicit  costs  of 
displaced  resources 

Uncompensated  NED 
losses 

Negative  externalities 

Figure  16: 
Other  Direct  Costs 


associated  with  the  resource  use.  These  are 
still  NED  project  cost. 

Divergences  between  mon^  co^ 
and  economic  costs  are  commonly  cited 
examples  of  odier  direct  costs.  Examples  of 
this  ^vergence  is  taken  tg)  again  in  the 
ch^iter  diat  follows.  These  implicit  costs 
should  be  quantified  in  monetary  terms 
vdienever  possible.  When  it  is  not  feasible  to 
quantify  Aese  costs  monetarily  they  should 
be  quantified  in  odier  terms  and  described  as 
completely  as  possible. 

Uncompensated  NED  losses  are  a 
second  category  of  other  direct  costs.  NED 
losses  result  v^en  economic  ouq)ut  is 
diminished  by  the  installation,  operation, 
maintenance,  or  replacement  of  a  project. 
These  costs  are  also  implicit  costs.  They 
differ  from  die  first  category  in  that  they 
need  not  be  associated  with  project 
construction  only.  Lost  ouqiut  diat  can  be 
attributed  to  project  operation  at  any  point  in 
time  or  space  are  also  NED  project  costs. 

An  example  of  an  uncompensated 
project  loss  would  be  die  loss  of  fishing  and 
canoeing  opportunities  downstream  of  a 


reservoir  as  a  result  of  releases  of  water. 
When  water  is  released  from  a  dam, 
fishermen  and  boaters  may  lose  access  to  the 
river  downstream  of  die  dam.  This 
represents  an  NED  loss  of  recreation  user 
di^s.  No  one  is  compoisated  for  these  lost 
opportunities,  yet  diey  are  real  economic 
costs  of  die  project. 

The  third  category  of  other  direct 
costs  identified  in  the  P&G  are  w^at  we 
called  negative  externalities  in  the  last 
chapter.  Many  of  diese  externalities  will  be 
implicit  costs.  Some  of  diem,  however, 
become  explicit  costs  for  the  affected  third 
parties.  For  example,  induced  flood 
damages  are  an  NED  project  cost.  From  die 
perfective  of  die  Federal  government  and 
its  parmer,  diese  are  implicit  costs  of  the 
project  that  neidier  of  diem  will  have  to  pay. 
Ultimately,  however,  when  the  damage 
occurs  and  recovery  from  die  damages  is 
necessary,  someone  is  going  to  have  to  make 
an  explicit  pigment  for  the  relief  In  this 
sense,  some  of  the  other  direct  costs  m^ 
become  explicit  costs  at  some  point  in  time. 
Externalities  are  taken  iq>  again  in  the 
following  chf  ter. 


One  of  die  most  common  problems 
encountered  in  project  evaluation  is  diat 
analysts  do  not  consider  die  full  range  of 
potential  NED  costs.  Too  often  plarmers 
confine  their  consideration  of  costs  too 
narrowly  to  the  immediate  vicinity  of  the 
project.  Economic  impacts,  particularly 
negative  externalities,  may  extend  far  beyond 
mediate  vicinity  of  die  project  itself 
L  se,  costs  can  accrue  over  a  very  long 
time  period.  The  analyst  has  an  obligation 


EVALUATION  PROCEDURE: 
PROBLEMS  IN  APPLICATION  (2.12,8) 
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to  consider  the  full  ^atial  and  temporal 
extent  of  NED  costs.  Significance  and 
practicality  are  die  criteria  to  use  to 
determine  how  far  you  have  to  go  to  identify 
and  quantify  all  die  potential  NED  costs. 

Care  must  be  taken  to  avoid  counting 
a  cost  more  dian  once.  This  is  pardculariy 
true  when  a  project  requires  acquisition  of 
real  property  or  changes  in  die  use  of  assets. 
The  value  of  real  property  (discussed  in 
Chapter  S)  is  generally  based  on  die 
accumulated  present  wordi  of  a  future  stream 
of  income.  It  is  easy  for  an  inexperienced 
analyst  to  convince  himself  diat  die  NED 
cost  of  a  factory  is  the  cost  of  the  land,  die 
building  and  die  net  income  lost  from  die 
foregone  production;  when,  in  fact,  the  value 
of  die  land  and  building  is  the  accumulated 
present  wordi  of  that  lost  future  income 
stream.  To  include  both  these  losses  would 
be  double  counting  costs. 

The  analyst  is  also  cautioned  to  be 
aware  of  large  fluctuations  in  prices  in  short 
periods  of  time.  Market  prices  can  be 
subject  to  short  term  and  long  term 
perturbations  diat  may  be  signiicant  to 
project  formulation.  Costs  she  -eflect 
prices  current  at  the  time  a  purchase  is 
made. 


REPORT  AND  DISPLAY 
PROCEDURES  (2.12.10) 

The  P&G  suggest  that  die  NED  costs 
idoitified  in  die  preceding  sections  be 
identified  as  line  items  in  the  NED  account. 
Project  costs  are  gmerally  summarized  in 
sufficient  detail  throughout  the  report  to 
obviate  the  need  for  an  extended  discussion 
of  how  to  report  and  displi^  costs,  NED  or 
otherwise.  Harkening  back  to  die  opening 
message  of  diis  rqiort,  however,  it  is 
important  to  bear  in  mind  the  dual  role  that 
project  costs  play  in  Corps  analyses.  NED 
project  costs  and  project  costs  must  be 
rqxirted  and  di^liyed  as  two  disdnedy 
different,  albeit  closely  related,  cost 
estimates. 


SUMMARY  AND  LOOK  FORWARD 

This  chapter  has  presented  and 
discussed  the  NED  terminology  contained  in 
the  P&G.  Familiarity  with  the  terminology  is 
only  die  beginning  of  understanding  NED 
costs.  In  the  following  chapter  we  look  at 
some  of  die  NED  cost  issues  diat  go  beyond 
simple  terminology. 


EVALUATION  PROCEDURE:  DATA 
SOURCES  (2.12.9) 

Throughout  die  discussion  of  NED 
costs  die  P&G  suggests  diat  costs  be  based 
on  the  current  market  prices  of  good  and 
services.  Some  potential  sources  of  market 
price  information  include  comparable  sales, 
government  publications  and  business 
reports. 
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•  Chapter  5:  SELECTED  APPLICATIONS 


CHAPTER  OVERVIEW 

Like  most  tilings  in  life.  NED  cost 
analysis  is  ea^  once  you  know  how.  It’s  tiie 
knowing  how  tiiat  can  make  analysis  so 
difficult  because  each  Corps  project  is 
unique.  In  this  chapter  we  look  at  selected 
categories  of  issues  vtdiere  unique  NED  cost 
analysis  problems  frequently  arise. 

The  chapter  begins  by  considering 
vdiat  is  probably  tiie  most  common  class  of 
NED  problems,  distinguishing  economic  and 
financial  costs.  Interest  during  construction, 
the  second  topic  covered,  has  alwi^s  been 
troublesome  because  analysts  frequently 
misunderstand  v^iat  it  represents.  Local 
interests  are  always  perplexed  to  know  that 
NED  project  costs  include  interest  that  no 
one  has  to  pay.  Issues  relating  to  the  value 
of  real  property  follow.  This  includes  the 
cost  of  real  estate,  anotiier  frequently 
occurring  problem  area  Some  issues 
encountered  in  calculating  average  annual 
costs  are  also  found  in  tbis  chqiter.  The 
chapter  concludes  witii  a  brief  discussion  of 
externalities. 


ECONOMIC  VERSUS  FINANCIAL 
COSTS 

In  tiiis  manual  we  have  not  used  the 
term  financial  cost  in  order  to  avoid  any 
confusion  witii  tiie  financial  analysis  tiiat  is 
conducted  as  part  of  every  feasibility  study. 
In  its  place  we  have  used  tiie  term  money 
cost.  Historically,  however,  the  costs  of  a 
recommended  plan  have  been  classified  as 
eitiier  economic  costs  or  financial  costs. 


Economic  costs  were  used  in  tiie  benefit  cost 
analysis,  financial  costs  were  not. 

Financial  cost  is  defined  in  tiie  Digest 
of  Water  Resources  Policies  and  Autiiorities 
as  follows; 

"Financial  costs  are  any 
money  outlays  or  accounting 
transactions  or  entries 
vdietfaer  or  not  tiiey  are 
payments  for  resources." 

Financial  costs  should  be  understood  to  be 
synonymous  with  money  costs  and 
accounting  costs.  Economic  costs  are 
opportunity  costs.  The  focus  of  this  sectitm 
is  to  determine  which  costs  are  tiie  NED 
costs  if  and  udien  financial  and  economic 
costs  are  not  equal. 

Water  resource  projects  present  all 
sorts  of  situations  where  it's  clear  tiiere  are 
costs.  The  nature  of  those  costs,  however, 
can  be  very  perplexing.  Critical  to 
understanding  Aat  distinction  are  tiie 
answers  to  a  few  simple  questions.  First, 
was  money  exchanged?  If  so.  tiiere  was 
definitely  a  financial  cost*’.  Second,  did  tiie 
choice  cost  society  anything?  If  it  did.  tiiere 
was  an  economic  cost.  Third,  does  tiie 
money  exchanged  equd  the  cost  to  society? 
If  yes.  the  economic  and  financial  costs  are 
tiie  same.  Figure  17  summarizes  tiie 
possible  relationships  among  financial  and 
economic  costs.  One  or  more  situations 
presenting  each  of  tiiese  circumstances  could 
arise  in  a  single  water  resource  project. 
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1. 

Economic  Costs  and  Financial  Costs 

a.  Economic  Costs  ~  Financial  Costs 

b.  Eccmomic  Costs  >  Financial  Costs 

c.  Economic  Costs  <  Financial  Costs 

2. 

Economic  Costs  and  No  Financial  Costs 

3. 

No  Economic  Costs  and  Financial  Costs 

4. 

No  Economic  Costs  and  No  Financial  Costs 

Figure  17:  Potential  Relationshipg  Between 

Economic  &  Financial  Costs 

If  diere  are  both  financial  and 
economic  costs  tfiey  can  be  related  in  any 
one  of  three  vnys.  Firumdal  costs  mi^ 
exceed  economic  costs;  tfiey  may  be  equal; 
or,  economic  costs  may  exceed  financial 
costs.  It's  possible  tfi«re  is  a  financial  cost 
but  no  economic  cost;  or,  (xmversely,  an 
economic  cost  witfi  no  financial  cost. 
Finally,  tfiere  may  be  neitfier  an  economic 
nor  financial  cost.  Economic  costs  are  NED 
costs.  Financial  costs  are  irrelevant  to  the 
NED  analysis. 


negative  externalities  miy  have  eccmomic 
costs  in  excess  of  their  financial  costs. 
Economic  theoiy  will  always  be  the  basis  for 
a  divergence  in  financiid  and  economic 
costs.  Policy  will,  however,  often  be  tfie 
basis  for  resolving  differences  between 
economic  and  financial  costs  as  seen  in  tfie 
following  sidebar. 


TRANSACTIONS  WITH  ECONOMIC 
AND  FINANCIAL  COSTS 


The  economist's  job  in  identifying 
project  costs  is  to  look  for  market  failures; 
i.e.,  situations  vtfiere  actual  conditions 
diverge  significantly  from  the  perfectly 
competitive  iikal  tfiat  yields  a  pareto 
optimum.  Monc^ly  situations  will  produce 
financial  costs  in  excess  of  economic  costs. 
Unemployed  or  underemployed  resources 
may  have  economic  costs  less  than  their 
financial  costs.  Public  goods  may  be 
undervalued.  Goods  witfi  significant  positive 
externalities  may  have  financial  costs  below 
tfidr  economic  costs.  Goods  witfi  significant 


One  could  argue  tfiat  all  transactions 
have  economic  and  financial  costs.  At  the 
extremes,  one  or  the  otfier  of  tfiese  costs  are 
simply  zero.  In  this  section  we  break  these 
extreme  situations  out  as  separate  cases. 


Economic  Cost  Equals  Financial  Cost 

The  vast  majority  of  costs 
oicountered  in  a  water  resource  project  will 
be  botfi  economic  and  financial  costs.  All 
the  basic  inputs  to  a  project  like  land. 
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MMMp«|]r  aad  Taiaa 

Siqipoae  •  water  icMurce  project  uses 
an  uqwt  that  waa  produced  by  a  monopoly. 
The  monopoliafs  price  exceeds  marginal  cost. 
Is  the  cost  of  the  uqxit  its  market  price,  which 
measures  its  value  to  consumers  (in  this  case, 
the  government);  or  is  it  its  marginal  cost, 
which  measures  its  value  in  production? 

The  answer  depends  on  the  impact  of 
purchasing  the  inputs  on  the  market  Does  the 
project  use  this  input  at  the  expense  of 
producers  or  consumers?  If  government 
purchase  of  an  input  causes  input  to  increase 
by  a  like  amount,  the  social  opportunity  cost 
of  the  irqnit  is  the  value  of  the  resources  used 
in  production,  i.e.,  the  marginal  cost  If  no 
additional  input  would  be  produced  to  replace 
what  was  used  by  the  project  then 
government  use  of  the  input  takes  it  away 
from  the  consumer.  The  value  of  this  input  is 
measured  by  its  purchase  price.  Hence,  the 
market  price  should  be  used.  If  some  portion 
of  the  project  irqmt  would  be  replaced  and 
some  not  then  a  combination  of  marginal  cost 
and  price  is  used. 

Paragraph  1.4.9(c)  oftbe  PAG  directs 
plaimers  to  use  projectioru: 

'..based  on  a  full 
employment  economy.  In 
this  context,  a  full 
employment  economy 
establishes  a  rationale  for 
general  use  of  maricet  prices 
in  estimating  economic 
benefits  and  costs..* 

The  effect  of  this  policy  is  to  assume  that  the 
production  of  iiqrut  cannot  be  increased 
because  the  economy  is  operating  at  full 
employment.  Thus,  consutt^on  comes  at 

(Conthmed) 


Menepoly  and  Taxes  (ConthMsed) 

the  expense  of  other  consumen  and  the 
market  price  is  the  proper  price  to  use  when 
valuing  goods  and  services  produced  by  a 
monopolist  NED  costs  are.  consequently,  the 
maricet  prices  in  such  oases. 

Taxes  can  distort  prices  in  a  manner 
similar  to  that  described  above.  If  an  input  is 
subject  to  a  sales  tax.  the  price  received  by 
the  producer  is  not  the  price  paid  by  the 
consumer,  some  pert  of  the  price  goes  to  the 
taxing  government  So,  at  which  price  is  the 
input  to  be  valued?  If  production  would 
expend  as  a  result  of  project  demand,  use  the 
producers  supply  price,  i.e..  marguml  cost  If 
production  stays  constant  use  the  purchaser's 
demand  price.  Agairt  the  PftO's  full 
eiiq>loyment  aasunqition  appears  to  suggest 
that  the  market  price  is  ap^cable. 


concrete,  steel,  labor,  equipment,  etc.  require 
the  exchange  of  money  while  they  cost 
society  the  opportunity  to  use  these  scarce 
resources  in  an  alternative  way.  In  virtually 
all  of  dtese  cases  the  money  exchanged  for 
die  resource  will  be  a  good  measure  of  die 
resource's  economic  value.  When  this  is  so, 
economic  and  financial  costs  are  equal,  as 
they  are  for  the  vast  m^ority  of  resources 
used  in  project  construction  and  operation. 
In  a  certain  number  of  instances,  however, 
economic  and  financial  costs  will  not  be 
identical. 

In  some  cases  vdiere,  because  of 
market  failure,  market  price  deviates  fiom 
marginal  cost  it  is  die  policy  in  practice  to 
use  die  market  price.  This  is  done  when  it 
is  dieoredcally  difficult  or  practically 
impossible  to  quantify  die  differences 
between  financial  and  economic  costs.  In 
odier  cases  the  financial  and  economic  costs 
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may  be  theoretically  equal  but  tfiey  will 
differ  from  NED  costs  due  to  policy 
decisions.  The  financial  and  economic  costs 
of  a  bettmnent  are  theoretically  equal  but 
die  bettermoit  costs  are  not  included  among 
NED  costs.  The  financial  and  economic 
costs  of  relocating  people  under  the  Uniform 
Relocation  Assistance  Act  are  identical. 
Certain  of  tiiese  costs  are  not  included 
among  die  NED  costs,  however. 

As  if  distinguishing  financial  costs 
fiom  economic  costs  were  not  difficult 
enough,  die  analyst  must  also  be  aware  of 
circumstances  where,  for  policy  reasons. 
NED  costs  may  differ  finm  the  odier  two. 


Economic  Cost  Less  Than  Financial  Cost 

The  financial  cost  of  a  transaction 
may  exceed  its  economic  cost.  In  order  for 
the  use  of  a  resource  to  have  an  economic 
cost  it  must  cost  society  somediing.  i.e..  die 
resource  has  to  have  an  alternative  use. 
Unemployed  or  underemployed  resources 
often  cost  society  less  than  their  price. 
Labor  cost  is  frequendy  cited  as  an  example 
of  a  financial  cost  that  exceeds  its  economic 
cost.  Unemployed  or  underemployed 
workers  m^  be  paid  a  wage  (financial  cost) 
that  exceeds  the  true  opportunity  cost  of 
their  time  (economic  cost). 

An  unemployed  worker  has  nodiing 
but  leisure  time,  so  much  so  that  he  may 
place  a  value  on  his  leisure  time  diat  is 
substantially  below  die  wages  paid  for 
project  construction.  Non-union  employees 
vdio  normally  work  for  a  wage  lower  than 
the  union  rate  may  receive  a  union  wage  on 
a  Federal  project.  In  bodi  diese  cases  there 
are  economic  and  financial  costs.  The 
financial  costs  or  wages,  however,  exceed 


Rivcrbuk 

A  more  leeeot  example  where 
floancial  coAs  exceed  economic  costs  ■liaes  in 
the  context  of  lend  values.  I^viding  lands, 
easements  and  rights  of  way  is  the 
responsibility  of  the  non-Federal  partner.  If 
the  value  of  these  items  do  not  reach  a  certain 
proportion  of  project  costs,  like  2S  percent  for 
a  flood  control  project,  the  non-Federal 
sponsor  may  be  required  to  make  additional 
cash  contributions  toward  project  costs. 

Consider  the  case  where  the  non- 
Federal  partner  is  providing  tiverbank  land  as 
part  of  their  contribution  toward  project  costs. 
What  is  the  cost  of  this  resource?  If  the  non- 
Federal  partner  must  acquire  these  lands  from 
anothm  interest,  money  will  exchange  hands. 
The  owner  of  the  riverfaank  has  a  right  to  the 
land.  When  that  right  is  transferred  to  the 
government,  real  property,  in  the  eyes  of  the 
law,  has  changed  hands  and  the  owner  is 
entitled  to  financial  compensation,  say  SI 
million.  If  the  partner  owns  the  land  and 
donates  it  they  would  receive  a  credit  for  Si 
million. 

Suppose  that  as  a  result  of  the  project 
the  tiverbank  will  no  longer  be  accessible  to 
fishermen  and  hikers.  This  entails  an 
opportunity  coA  connected  with  using  the 
tiverbank  as  part  of  the  project  Further 
suppose  the  value  of  these  limited  uses  have 
an  accumulated  present  worth  of  S200.000,  far 
less  than  the  price  paid  for  the  land  or  the 
credit  given.  The  tiED  coA  of  the  land  used 
in  the  benefit  coA  analysis  u  S200,000.  The 
SI  million  financial  coA  is  used  for  project 
implertrentation  considerations. 


the  economic  costs.  Economic  tiieoiy  would 
direct  die  analyst  to  use  die  economic  cost 
rather  dian  the  wage  rate  in  the  benefit  cost 
analysis.  Corps  policy  diverges  from 
economic  dieory  on  dus  point  and  directs 
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analysts  to  use  the  wage  rate  for  calculating 
NED  costs.  The  P&G  direct  that 
adjustments  to  reflect  die  diffnence  betwem 
financial  and  economic  costs  in  die  case  of 
die  unemployed  woricer  are  to  be  made  on 
die  benefit  side  of  die  ledger  as 
redevelopment  benefits. 

Rales  charged  by  railroads  m^.  due 
to  the  existence  of  market  power,  exceed  die 
economic  costs  of  die  resources  required  to 
move  a  commodity.  Acquiring  a  streambed 
or  a  riverbank  m^  result  in  financial  costs 
in  excess  of  economic  costs.  A  giddy  land 
market  might  result  in  temporarily  inflated 
property  values  diat  exceed  the  true  value  of 
die  property. 

Ifs  impossible  to  catalogue  or 
anticipate  all  die  circumstances  under  wdiich 
financial  costs  might  exceed  economic  costs 
as  the  following  example  illustrates.  A 
recent  project  used  borrow  at  considerable 
financial  cost  widi  relatively  litde  economic 
cost.  The  borrow  was  located  beneadi  some 
ball  fields.  The  fields  were  temporarily 
relocated,  die  borrow  removed  and  die  fields 
replaced  no  harm  done.  The  cost  of 
removing  and  transporting  the  fill  are 
obvious  financial  and  economic  costs  that 
are  identical.  However,  the  cost  of  the 
actual  fill  is  almost  solely  a  financial  cost 
The  loss  of  vertical  location  is  assumed  to 
have  some  value,  but  because  it  did  not 
increase  any  known  hazards  or  exacerbate 
any  access  problems  the  economic  costs  are 
assumed  to  be  negligible. 


Economic  Cost  Exceeds  Financial  Cost 

Public  goods  and  goods  widi 
substantial  positive  externalities  will  be  most 
likely  to  have  economic  costs  in  excess  of 


financial  costs.  In  water  resource  planning 
it  is  not  uncommon  to  encounter  situations 
where  there  are  no  fuuuicial  costs.  These 
special  cases  are  discussed  below.  Less 
common  are  the  instances  whwe  there  are 
some  financial  costs. 

Some  project  impacts  mqr  cost 
society  more  dian  the  mcchange  of  money 
covers.  For  example,  acquisition  of 
marshlands  may  impose  a  financial  cost  to 
die  project  of  S3,000  per  acre.  The  true 
economic  value  of  die  land  as  habitat  and  an 
important  part  of  die  food  w^,  significant 
positive  externalities,  mi^  be  esdmiued  to  be 
$100,000.  The  PCA  costs  will  be  based  on 
$3,000  per  acre  but  NED  project  costs  will 
be  based  on  $100,000  per  acre. 

Other  qiecial  or  unique  resources 
may  also  have  divergent  costs:  historical 
structures,  cemeteries,  churches,  coastal  land, 
land  with  unique  histories,  land  with  unique 
views  or  vistas,  etc.  A  temporarily 
depressed  land  market  might  undervalue  a 
property  because  of  short  term  perturbations 
in  die  maricefs  assessment  of  a  property's 
future  income  potential.  Land  values  may  be 
severely  depressed  in  die  immediate 
aftermath  of  a  flood  as  potential  buyers  and 
sellers  overestimate  the  risk  of  flooding. 

Actions  taken  by  individuals  can  also 
result  in  divergences  in  costs  diat  make  it 
impossible  to  anticipate  or  catalogue  all  the 
circumstances  where  economic  costs  exceed 
financial  costs.  For  example,  consider  the 
actions  of  a  foresighted  non-Federal  partner 
who  stockpiled  "rip-rq>  quality"  rock  during 
excavation  for  a  highway  project.  Now 
suppose  rip>rap  is  needed  for  a  navigation 
project.  Purchasing  and  hauling  die  rip-rap 
would  cost  $1.S  million  but  die  non-Federal 
sponsor  can  move  die  stockpiled  rock  at  a 
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cost  of  $100,000.  The  financial  cost  is 
$100,000  but  file  economic  cost  is  the  value 
the  rock  could  fetch  in  file  cunent  market  or 
SI. 5  million. 


TRANSACTIONS  WITH  FINANCIAL 
COST  BUT  NO  ECONOMIC  COST 

Economic  costs  are  concerned  wifii 
file  use  of  real  resources  rafiier  than  financial 
resources.  If  real  resource  uses  are  not 
affected,  fiiere  is  no  economic  cost  even 
when  mon^  changes  hands.  The  streambed 
sidebar  provides  an  example.  The  solitary 
act  of  exchanging  ownership  of  a  resource 
has  no  effect  on  real  resources.  Real 
property  transactions,  discussed  in  a 
subsequent  section,  frequently  involve  the 
buying  and  selling  of  rights  of  wi^  and 
easements  fiiat  have  no  effect  on  a  resource's 
use.  These  transactions  will  have  financial 
costs  but  in  many  cases  fiiere  will  be  no 
economic  cost 

Purchasing  a  construction  easement  to 
drive  construction  equipment  over  private 


StreaaM 

Consider  another  current  problem 
with  land  values.  Stqrpose  a  project  requires 
acquisition,  at  a  cost  of  $1  million,  of  land 
that  is  and  will  remain  streambed.  If  the  land 
always  was  streambed  and  will  always  remain 
streambed  whether  the  project  is  bmlt  or  not, 
then  i^t  has  the  project  cost  society? 
Nothing,  there  is  no  change  in  the  use  of  real 
resources.  There  is  no  economic  cost.  No 
opportunities  have  been  lost.  In  this  case  the 
project  costs  will  include  the  fair  market  value 
of  the  land.  $1  million,  among  the 
implementation  coats.  The  NED  project  cost 
for  this  land  is  $0. 


land  may  have  a  cost.  If  no  damage  is  done 
to  the  land,  however,  fiiere  mi^  be  no 
economic  cost  Flow  easements  might  be 
purchased  to  allow  periodic  flooding  of  a 
parcel  of  land  If  the  flooding  does  not 
change  the  land's  use  or  productivity  in  any 
wi^,  fiiere  is  no  economic  cost.  A  non* 
Federal  parmer  may  be  required  to  purchase 
file  right  to  use  a  beadi  for  public  access, 
despite  the  fact  that  the  privately  owned 
beach  has  alwi^s  been  used  in  fiiis  way  and 
predictably  always  will  be. 


TRANSACTIONS  WITH  ECONOMIC 
COST  BUT  NO  FINANCIAL  COST 

Projects  cost  society  something 
without  an  accompanying  exdiange  of 
money  more  often  than  money  changes 
hands  with  no  economic  cost.  Construction 
causes  noise  that  disrupts  hunting.  Sediment 
run*off  fouls  fishing.  Aesthetic  values  may 
be  lost  forever.  Thou^  examples  are 
pientifiil  many  of  them  are  trivial  in  all  but 
the  most  mctreme  circumstance.  The 
economist's  job  is  to  identify  and  analyze 
those  that  are  potentially  significant  for  plan 
formulation. 

Interest  during  construction  is  an 
economic  cost  adjustment  that  can  total 
millions  of  dollars  that  are  part  of  file  NED 
project  costs  but  are  not  financial  costs. 
Induced  flood  damages  is  an  economic  cost 
that  is  part  of  NED  project  cost  but  are  not 
normally  accompanied  by  an  exchange  of 
money. 

It  is  common  practice  not  to  pay  for 
an  easement  when  improving  a  channel  takes 
some  small  part  of  a  property  if  file 
improvement  provides  incidental  flood 
protection  to  an  adjacent  property  owner.  It 
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is  considered  a  fair  trade.  Though  dtere  is 
no  financial  cost,  there  is  an  economic  cost. 
Donated  land  or  otfaw  resources  come  at  no 
financial'  cost  but  dieir  use  in  die  project 
incurs  an  economic  cost 

Some  environmental  losses  cannot  be 
mitigated  and  so  they  entail  no  financial 
costs.  These  losses  are  economic  costs 
vthedier  they  can  be  estimated  or  not  When 
economic  costs  cannot  be  quantified  in 
money  terms  they  should  be  quantified  as 
completely  as  possible  and  described  in  the 
NED  account,  diough  they  will  not  be 
included  in  die  benefit-cost  ratio. 

As  usual,  diere  are  examples  diat  are 
too  unusual  to  anticipate.  For  example,  a 
dredging  company  offered  to  dredge  a 
channel  for  die  gravel  diey  could  salvage 
from  die  river  bottom  at  no  cost  to  anyone. 
Project  ^nsors  found  this  an  attractive 
option.  There  is  a  financial  cost  for  diis 
activity  and  it  does  equal  the  economic  cost 
of  the  activity.  However,  from  die 
accoimting  standpoint  of  die  project  there 
would  be  no  financial  cost.  The  economic 
costs,  from  the  perspective  of  die  Federal 
project,  would  gready  exceed  the  financial 
costs.  Economic  costs  are  virtually  alw^rs” 
included  among  the  NED  project  costs  even 
when  there  is  no  concomitant  financial  cost 
for  the  project. 


TRANSACTIONS  WITH  NEITHER 
ECONOMIC  NOR  FINANCIAL  COSTS 

If  no  money  changes  hands  and  no 
costs  are  imposed  on  society,  dien  the 
resource  use  entails  neither  an  economic  nor 
a  financial  cost.  As  you  might  eiqiect, 
however,  such  situations  -mrely  arise.  When 
they  do,  they  tend  to  .e  trivial  as  the 


following  example  illustrates.  During  project 
construction,  workers  and  heavy  equipment 
consume  oxygen.  This  costs  society  a  real 
resource  that  is  not  scarce  and  it  does  so 
without  imposing  a  cost  on  society  or  an 
exchange  of  money.  Transactions  such  as 
these  are  irrelevant  to  NED  costs  and  to 
implementation  decisions. 


INTEREST  DURING  CONSTRUCTION 

Interest  during  construction  calculated 
on  a  SlOO  million  project  can,  depending  on 
the  construction  schedule,  add  tens  of 
millions  of  dollars  to  the  NED  project  costs. 
Non-Federal  partners,  among  others,  have 
expressed  concern,  dismi^,  and  confusion 
about  the  need  to  include  such  a  cost  in  the 
project  evaluation;  eq>ecially  when  they 
leam  no  one  actually  pays  diese  costs.  We 
begin  this  chapter  widi  two  miyor  points. 
First,  interest  during  construction  is  not  a 
financial  cost  No  one  will  ever  be  required 
to  pity  a  penny  of  this  cost.  Second,  vdiat  the 
Corps  calls  interest  during  construction  is 
actually  an  equivalent  value  adjustment  of 
pre-base  year  costs.  Because  the  adjustment 
is  made  to  economic  costs  interest  during 
construction  is  an  economic  cost. 

Notiling  can  be  added  to  the  first 
point  To  better  understand  tiie  second  point 
we  consider  the  equivalence  of  money  values 
and  society's  time  preference.  An  example 
describing  a  situation,  outside  the  Corps' 
program,  where  interest  during  construction 
could  be  a  financial  cost  is  offered.  The 
section  concludes  by  developing  tiie  idea  of 
the  equivalence  adjustment  more  fully.  A 
detailed  discussion  of  interest  during 
construction  can  be  found  in  National 
Economic  Development  Procedures  Manual- 
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Urban  Flood  Damages,  IWR  Report  88-R-2. 
Additional  guidance  on  the  subject  can  be 
found  in  ch4)ter  6  of  ER  llOS-2-100. 

EQUIVALENCE  OF  MONEY  VALUES 

The  distribution  of  costs  and  benefits 
associated  with  a  project  over  the  planning 
horizon  is  sometimes  called  the  cash  flow 
profile  of  the  project.  A  cash  flow  profile 
shows  the  magnitude  and  timing  of  the 
occurrence  of  money  sums,  i.e.,  benefits  and 
costs,  over  the  construction  period  and 
period  of  analysis.  Construction  costs 
typically  occur  prior  to  the  base  year. 
Additional  costs  for  operation  and 
maintenance,  repair,  replacements,  and 
rehabilitation  may  occur  sporadically  over 
the  period  of  analysis.  Benefits,  on  the  other 
hand,  typically  occur  throughout  die  period 
of  analysis. 

Sums  of  money  diat  occur  at  different 
points  in  time  have  different  values  and 
cannot  be  direcdy  compared  to  one  another. 
Consider  Figure  18.  The  first  year  of  die 
period  of  analysis  is  called  the  base  year^'. 
Notice,  in  the  example,  diat  construction 

Base 
Year 

I 


-4  0  17 

Figure  18: 


takes  place  prior  to  the  base  year  and 
benefits  accrue  after  it.  In  fact,  benefits 
often  accrue  prior  to  the  base  year. 

Project  benefits  and  costs  must  be 
given  at  the  same  price  level  and  compared 
at  the  same  point  in  time.  They  could  be 
compared  17  years  after  die  project  is 
completed,  4  years  before  die  project  is 
completed,  or  at  the  time  the  project  is 
completed.  As  a  matter  of  convention,  the 
Corps  uses  time  (t)  ==  0,  die  base  year,  as  the 
year  in  which  all  money  values  are  to  be 
expressed.  The  choice  of  die  year  in  which 
dollar  values  are  compared  has  no  effect  on 
die  economic  feasibility  of  the  project  under 
consideration. 

As  Figure  19  shows,  if  dollar  values 
are  to  be  compared  at  the  point  *  =  0,  then 
dollar  values  that  accrue  after  t  -  0  must  be 
moved  backward  in  time.  Dollar  values  that 
accrue  before  t  -  0  must  be  moved  forward 
in  time.  Money  cannot  be  shifted  dirough 
time  widiout  changing  its  value.  As 
discussed  in  Chapter  4,  $1  in  the  future  is 
not  worth  as  much  as  $1  todi^.  Likewise, 
$1  today  will  be  worth  more  dian  that  in  the 
future.  Hence,  when  we  move  a  dollar  value 
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Figure  1 9:  Time  Vaiue  of  Money 


forward  in  time  we  compound  or  grow  it. 
As  $1  is  moved  from  t  -  *4  to  t  -  0  its 
value  increases.  When  we  move  a  dollar 
value  backward  in  time  we  discount  it.  As 
SI  moves  from  t  =  17  to  t  «  0,  its  value 
decreases. 

Two  or  more  separate  sums  of  money 
can  be  compared  only  if  their  value  is 
expressed  at  die  same  point  in  time.  They 
have  to  be  converted  to  an  equivalent  time 
basis.  The  factors  diat  affect  die  equivalence 
of  two  or  more  sums  of  money  are;  1)  the 
amount  of  money;  2)  the  time  at  which  die 
money  accrues;  and,  3)  the  discount  rate. 

The  interest  during  construction 
calculation  makes  costs  incurred  before  die 
base  year  equivalent  in  time  value  to  other 
benefits  and  costs.  Because  construction 
costs  must  be  moved  forward  in  time  they 
are  made  bigger.  In  Corps  studies  all  dollar 
values  are  compared  as  of  the  base  year. 


TIME  PREFERENCE 

The  simple  fact  that  dollars  at 
different  points  in  time  have  different  values 


is  often  called  "the  time  value  of  money." 
There  are  diree  reasons  why  money  is  said 
to  have  tame  value.  First,  money  has  a 
potential  earning  power.  If  we  invest  a 
dollar  now  it  can  earn  some  return  for  us.  In 
this  sense,  earning  power  can  be  considered 
as  the  cost  of  using  money  (a  rental  fee). 

Second,  money  has  time  value 
because  die  purchasing  power  of  money 
changes  over  time.  As  a  result  of  infiation, 
$1  todi^  can  purchase  more  goods  than  SI 
will  buy  in  Ae  future.  The  P&G  directs 
planners  to  use  real  prices,  effectively 
saying,  "assume  no  change  in  price  levels." 
Hoice,  changes  in  purchasing  power  are 
irrelevant  to  die  water  resources  planning 
process  as  conducted  by  the  Corps. 

A  third  reason  for  the  time  value  of 
money  is  that  a  user,  in  diis  case  the  user  is 
society,  may  have  a  different  utility  of 
consumption  at  different  points  in  time. 
Society  mi^  get  more  or  less  satisfaction 
from  using  different  dollar  amounts  at 
different  times,  depending  on  society's  rate 
of  time  preference.  For  example,  suppose 
society's  rate  of  time  preference  is  10  percent 
per  year.  In  diis  case  society  would  be 
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indifferent  between  a  choice  of  consuming 
$100  worth  of  goods  now  or  consuming 
$100(1  +  .1)  or  $110  wordi  at  die  end  of  the 
year. 


Interest  During  Construction  Can  Be  A 
Financial  Cost 

There  is  frequendy  considerable 
confusion  about  interest  during  construction. 
Is  it  a  fmancial/money  cost?  Is  it  an 
economic  cost?  Is  it  bodi?  Is  it  neither?  In 
Corps  analyses  interest  during  construction  is 
an  economic  cost  and  not  a  financial  cost. 
In  odier  circumstances  wdiere  construction  is 
financed  dirough  borrowing,  interest  during 
construction  mi^  be  a  financial  cost. 

Suppose  you  are  building  a  home.  If 
you  go  to  a  bank  to  get  a  mortgage,  diey 
may  tell  you  diat  you  cannot  get  a  mortgage 
until  there  is  a  home.  But  you  m^r  not  be 
able  to  build  die  home  widiout  a  loan  to 
purchase  materials  and  labor.  In  a  case  like 
this,  you  may  have  to  get  a  construction  loan 
first.  Widi  a  construction  loan  you  get  the 
money  you  need  to  build  the  house.  The 
term  of  the  loan  usually  lasts  as  long  as  it 
takes  to  build  the  house  (or  to  build  and  sell 
it  if  you  are  a  developer).  You  would,  of 
course,  be  required  to  pay  interest  on  die 
construction  loan.  Once  die  house  is  built, 
you  would  obtain  a  loan  which  would  be 
used  to  pay  off  die  construction  loan. 

In  this  scenario  you  are  actually 
paying  interest  during  construction  in 
addition  to  interest  on  the  mortgage.  Interest 
during  construction  is  a  financial  cost  here. 
Corps  projects  are  not  financed  in  diis 
manner.  Generally,  neidier  die  Corps  nor  its 
non-Federal  parmer  make  construction  loans 
diat  require  pigment  of  interest  prior  to  die 


project  base  year.  If  there  are  no  loans 
during  the  construction  period  there  is  no 
obligation  for  anyone  to  pi^  interest  during 
construction  and  it  is  not  a  money  cost  of 
the  project. 

Though  the  Corps  does  not  require  an 
actual  payment  of  interest  during 
construction,  that  is  not  die  only  way  of 
(k>ing  business.  Project  sponsors  diat  must 
finance  projects  dirough  borrowed  funds 
would  be  eiqiected  to  begin  paying  interest 
as  soon  as  the  loan  is  made,  regardless  of 
die  project  base  year.  These  costs  reflect  the 
earning  power  dimension  of  die  time  value 
of  money,  also  known  as  die  opportunity 
cost  of  financial  coital.  If  actual  interest 
payments  are  required  then  they  will  be 
included  among  NED  project  costs  and  the 
cost  estimates  used  for  project 
implementation. 


IDC  As  A  Pre-Base  Year  Cost  Adjastment 

Interest  during  construction  is 
included  among  die  economic  costs  that 
comprise  NED  project  costs.  This  is 
becswse  of  society's  time  preference  or  die 
differing  utility  of  consumption  now  versus 
consumption  in  die  future.  Normally,  an 
economic  cost  is  die  value  of  the  resource(s) 
in  its  best  alternative  use,  i.e.,  the 
opportunity  cost  of  the  resource.  Interest 
during  construction  does  not  entail  the  use  of 
any  resources  in  addition  to  diose  that  have 
already  been  identified  and  accounted  for 
among  project  costs.  The  cost  of  a  cubic 
yard  of  concrete  represoits  the  opportunity 
cost  of  die  concrete.  Interest  during 
construction  charges  assessed  against  the 
concrete  do  not  represent  die  use  or  loss  of 
any  additional  resources.  Nonetheless, 
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Pn-Bue  Year  Btaefits 

On  OGMsion  project  benefits  nuy 
begin  to  accrue  prior  to  the  base  year. 
Completed  sectioiu  of  chaimei  may  begin  to 
fiqiport  greater  draft  vessels  long  before  the 
main  eluumel  woric  has  been  conq>leted. 
Sections  of  levee  may  provide  parts  of 
communities  with  inotection  soon  after  a 
construction  project  is  initiated.  Benefits  that 
accrue  {nior  to  the  base  year  must  be 
increased  as  they  are  moved  forward  in  time 
to  make  diem  equivalent  to  other  base  year 
values.  In  this  regard  they  are  no  different 
than  pre-base  year  costa. 

interest  during  construction  is  an  economic 
cost. 

Perhaps  it  is  most  i4)propnate  to 
consider  interest  during  construction  to  be  an 
equivalence  adjustment,  particulariy  vdien 
interest  during  construction  is  not  a  money 
cost  of  die  project.  The  real  resources  used 
by  die  project  have  an  opportumty  cost. 
That  cost  is  the  price  of  die  construedon 
materials,  equipment  and  labor  required  to 
implement  die  project.  If  diat  price  is  paid 
before  the  base  year,  however,  it  cannot  be 
considered  to  be  equivalent  in  dme  value  to 
futiue  benefits  and  costs.  The  pre>base  year 
costs  must  grow  as  shown  in  Figure  19. 

Most  project  costs  are  incurred  before 
the  base  year.  While  it  is  common  to 
discount,  or  reduce,  dollar  values  diat  occur 
in  die  future,  i.e.,  after  die  base  year,  some 
analysts  are  not  familiar  with  Ae  need  to 
"future  value"  or  increase  dollar  values  that 
occurred  in  die  relative  past.^’ 

Suppose  die  base  year  is  2000.  An 
expenditure  of  $100  million  in  1995  is  not 
the  same  as  an  expenditure  of  $100  million 


in  2000.  One  hundred  million  dollars  in 
1995  is  worth  more  dian  $100  million  in 
2000.  To  express  the  1995  sum  in  terms 
that  are  equivalent  to  odier  values  in  2000  it 
must  be  increased.  "Future  valuing"  or 
compounding  a  cost  incurred  prior  to  die 
base  year  should  reflect  society's  time 
preference  for  consumption  now  versus  in 
the  future.  For  example,  if  costs  are  incurred 
at  the  start  of  the  year  and  die  interest  or 
discount  rate  is  10  percent,  we  would  say 
diat  society  is  indifferent  betweoi  consuming 
$100  million  in  resources  in  1995  and  $161 
million  in  the  year  2000.  The  $61  million 
difference  between  the  two  values  diough 
actually  an  equivalence  adjustment  has  come 
to  be  called  interest  during  construction. 

The  computation  is  actually  done  to 
make  costs  and  benefits  equivalent  in  their 
time  value.  Value  adjustment  of  pre-base 
year  costs  is  far  more  descriptive  of  the  true 
purpose  of  die  calculation  and  is  less 
confusing  to  non-economists.  Using  diis 
term  might  minimize  some  of  die  confusion 
diat  results  from  die  term  interest  during 
construction. 


THE  me  CALCULATION 

Samples  of  interest  during 
construction  calculations  can  be  found  in  die 
National  Economic  Development  Procedures 
Manual  -  Urbm  Flood  Damage  and  in  £R 
IlOS-2-100.  The  size  of  die  pre-base  year 
cost  equivalence  adjustment  depends  on  die 
interest  rate,  the  construction  schedule  vdiich 
determines  die  point  in  time  at  which  costs 
occur,  and  the  magnitude  of  die  costs  to  be 
adjusted.  These  first  two  items  are  covered 
adequately  in  the  referenced  manual. 
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Less  weU  understood  is  wdiich  costs 
should  be  adjusted.  Because  the  adjustment 
is  popularly  known  as  interest  during 
construction,  it  is  commonly  believed  diat 
construction  costs  are  used  for  this 
adjustment.  This  is  not  necessarily  so. 

Adjusting  pre-base  year  costs  is  done 
to  make  all  economic  costs  equivalent  in 
price  and  time.  The  costs  diat  must  be  made 
equivalent  are  the  costs  included  in  die 
benefit-cost  analysis,  i.e.  the  NED  costs. 
Construction  costs  are  not  always  die  same 
as  NED  costs  and  it  is  NED  costs  diat 
should  be  adjusted,  not  the  construction 
costs. 


REAL  PROPERTY  VALUE 
REAL  PROPERTY 

Real  property  and  real  estate  are 
often  used  interchangeably  diough  they  have 
quite  distinct  meanings.  Real  estate  is  the 
land  and  its  improvements.  Land  is  the 
eardi's  surface  and  everydiing  on  or  under  it 
Improvements  are  considered  to  be 
"permanendy"  attached  to  die  land  in  the 
way  that  buildings  or  land  treatments  such  as 
landscaping  are.  The  ownership  rights  of  real 
estate  are  called  real  property.  This  "bundle 
of  rights"  includes  die  right  to  use,  rent  sell, 
or  give  away  the  real  estate  as  well  as  die 
right  not  to  exercise  any  of  these  rights. 


VALUE 

Value  is  one  of  die  fundamental 
concepts  of  economics.  Value  reflects  a 
good's  relative  scarcity  and  is  frequendy 
determined  by  die  interaction  of  supply  and 
demand.  So  says  die  science  of  economics. 


The  art  of  valuing  property,  as  practiced  by 
Realtors,  appraisers,  the  courts  and  others  is 
gready  influenced  by  legal  and  institutional 
constraints. 

Economists  look  at  the  value  of  real 
property  from  a  theoretical  perqiective. 
Appraisers.  Realtors  and  lenders  see  it  quite 
differendy.  This,  again,  stems  from  the  dual 
uses  to  vdiich  costs  are  put.  Economists  are 
evaluating  die  social  value  of  die  project, 
appraisers  are  estimating  die  costs  of 
implementing  die  project  There  are  periiaps 
more  similarities  than  differences  in  how  the 
two  groups  look  at  value,  but  the  differences 
can  be  significant 


THREE  MEASURES  OF  REAL 
PROPERTY  VALUE 

Real  property  values  are  determined 
by  one  of  three  appraisal  mediods:  1)  sales 
conparisen  approach;  2)  cost  approach; 
and,  3)  income  capitalixation  approach. 
An  economist  taking  a  more  theoretical  view 
of  these  approaches  would  argue  that  under 
ideal  conditions  each  mediod  would  yield 
precisely  die  same  estimate  of  value. 
Realtors,  working  in  a  much  more 
constrained  environment  know  die  mediods 
could  yield  different  values  in  practice. 


Saks  Comparison  Approach 

The  sales  comparison  ^iproach  is 
closest  to  die  economist's  ideal  measure  of 
value.  In  theoiy,  a  willing  buyer  and  a 
willing  seller  will  agree  upon  a  price  diat 
most  neariy  reflects  die  true  value  of  the 
property.  In  reality  die  market  doesn't 
always  operate  diis  way.  For  example,  when 
parents  sell  homes  to  children  diey  do  not 
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exact  the  same  price  that  two  objective  and 
impersonal  parties  would  for  die  same 
property.  Thus,  die  price  paid  for  a  property 
may  not  alwitys  be  conveying  die 
information  we  might  hope  it  does. 
Appraisers  investigate  die  circumstances 
surrounding  die  sale  to  ensure  that  the  sales 
price  is  an  "arm's  length"  transaction, 
representative  of  a  competitive  market. 

For  the  sales  comparison  ^proach 
the  appraiser  gets  the  prices  of  several 
similar  properties  that  have  sold  recendy.  To 
assure  Aat  the  properties  are  as  comparable 
as  possible  die  appraiser  will  adjust  die  sale 
prices  of  the  comparable  properties  for 
differences  in  time,  economic  forces  diat 
may  have  affected  die  sale,  neighborhood, 
location,  site  advantage,  age.  size  and  quality 
of  building  construction.  Noting  the  relevant 
differences  in  die  properties,  die  appraiser 
makes  adjustments  to  the  sales  price  of  die 
comparable  property  to  obtain  an  estimate  of 
market  value  of  die  property  being 
appraised.  The  process  is  summarized  in 
Figure  20.  Using  die  sales  comparison 
iqiproach  the  estimated  market  value  of  the 
subject  property  is  derived.  The  actual 
market  value  is  not  known  until  the  property 
is  sold. 


Cost  Approach 

Widi  the  cost  ^iproach,  the  appraiser 
estimates  die  cost  of  any  improvements  to 
die  land,  such  as  structures,  in  terms  of  die 
replacement  cost  new.  The  appraiser  is 
trying  to  estimate  the  cost  of  diqilicating  die 
utility  offered  by  die  structure.  This  is  not 
die  same  as  reproduction  cost  in  which  an 
exact  replica  of  die  building  is  produced. 

Once  the  replacement  cost  new  is 
estimated,  the  ^ipraiser  subtracts  any  loss  in 
value  that  has  resulted  from  depreciation  of 
the  improvements.  Finally,  die  appraiser 
adds  die  estimated  value  of  the  site  itself 
Figure  21  summarizes  the  basic  elements  of 
die  cost  approach. 

From  an  economist’s  perqiective,  the 
cost  approach  when  used  in  die  imperfect 
real  world,  reflects  only  the  siqiply  side  of 
the  market.  This  an>roach  could  seriously 
underestimate  the  scarcity  value  of  real 
property  by  ignoring  the  buyers'  side  of  the 
market,  i.e.  die  dmnand  for  property. 
Appraisers  usually  do  not  rely  solely  on  diis 
mediod  as  their  only  estimate  of  value. 
When  the  sales  comparison  or  income 
capitalization  ^^roach  would  be  difficult  to 


Sales  Price  of  Indicated  Value 

Comparable  "*■  A^pistments  =  of  Subject 
Property  Property 

Figure  20:  Sales  Comparison 
Approach 
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Figure  21:  Cost  Approach 


apply,  die  cost  approach  may  be  more 
^ipiicable.  It  is  frequently  used  for 
qiecialized  types  of  property  such  as 
churches,  synagogues  and  municipal 
properties.  The  cost  ^iproach  is  not  used  to 
determine  land  values. 


Income  Capitalization  Approach 

The  value  of  real  property  is  based 
on  its  annual  net  income  in  diis  approach. 
When  a  person  buys  real  property,  they  are 
essentially  buying  a  stream  of  income.  This 
is  easiest  to  see  ^en  we  consider  the  value 
of  commercial  property.  Net  operating 


income  is  the  key  for  estimating  property 
values.  Figure  22  summarizes  the  qiproach 
by  presenting  the  capitalization  formula. 

Net  operating  income  is  gross 
operating  income  (rents  plus  other  income 
such  as  vending  machines,  etc.)  less  all 
eiqienses  associated  widi  operating  and 
maintaining  the  property.  This  is  die  income 
stream  that  the  buyer  of  the  property  is 
purchasing.  To  determine  the  accumulated 
present  wordi  of  an  income  stream  that  can 
be  owned  in  perpetuity,  you  divide  the  net 
operating  income  stream  by  die  appropriate 
oqiitalization  rate  (rate  of  return),  to  obtain 
the  property  value. 


Net  Operating  Income 
Rate  of  Return 


Property  Value 


Figure  22:  Income  Capitalization 

Approach 
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For  owner-occupied  residential 
properties  imputed  rent  is  used  in  place  of 
gross  operating  income.  An  imputed  rent  is 
Ae  rent  one  would  receive  if  the  property 
were  rented  in  the  free  market.  Expoises  of 
maintaining  die  building  must  be  subtracted 
to  obtain  the  net  revmue  from  die  residential 
property. 

USE  OF  REAL  PROPERTY  VALUES  IN 
WATER  RESOURCES  PLANNING 

As  widi  all  cost  information  in  water 
resources  planning,  diere  are  two  specific 
uses  for  real  property  values.  Real  property 
values  are  estimated  to  determine  the  money 
cost  of  acquiring  property.  These  cost 
estimates  are  needed  for  cost-sharing  and 
project  implementation.  The  economic  value 
of  real  property,  diat  may  deviate  from  die 
money  costs,  is  needed  to  formulate  projects 
and  to  do  economic  analyses.  Real  property 
values  may  be  used  for  benefit  estimation  as 
well;  they  figure  prominently  in  the 
computation  of  flood  control  dunages  and 
benefits.^  Planners  are  well  advised  to  bear 
in  mind  that  the  definition  of  value  can  vary 
with  the  usage  of  die  value.  Tliis  can  lead 
to  multiple  estimates  of  real  property  value 
widiout  any  one  uf  diem  being  wrong. 

Consider  die  following  example. 
There  are  two  identical  houses  side-by-side 
in  the  flood  plain.  One  must  be  acquired  to 
make  wty  for  a  levee,  the  other  will  be 
protected  by  the  levee.  Flood  control  benefits 
are  based  on  die  replacement  cost  less 
depreciation  of  a  structure.’’  This  is 
essentially  the  cost  approach  described 
above.  It  is  used  for  flood  damage 
estimation  because  it  best  captures  die  value 
of  die  resources  (e.g.,  paint  and  2  x  4's)  diat 
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would  be  damaged  in  die  flood.  Sui^iose 
this  value  is  estimated  to  be  $60,000. 

^ipraisers  estimating  the  value  of  die 
structure  to  be  acquired  and  razed  mity  find 
die  current  market  value  of  die  property  to 
be  $50,000.  This  means  we  have  a  house 
that  would  cost  $60,000  to  reproduce  at  this 
location  and  in  diis  condition  that  can  be 
purchased  for  $50,000.  This  is  not  unusual. 
To  use  a  $60,000  price  for  acquisition  would 
overstate  project  costs  by  $10,000.  To  use 
the  $50,000  market  value  estimate  would 
reduce  flood  damages  by  one-sixdi’*. 
Because  the  uses  of  the  data  are  different  it 
is  okay  to  use  different  values  for  what 
amount  to  identical  properties. 

Now  suppose  there  is  compelling 
evidence  to  suggest  that  recent  flooding  has 
seriously  depressed  the  real  estate  market  in 
die  flood  prone  area.  Flood  plain  occupants 
will  willingly  accept  $50,000  for  their 
homes,  but  in  time  property  values  will 
surely  rise  again.  Though  it  is  rarely  done 
because  of  the  pragmatic  difficulties 
encountered  in  quantifying  deviations  in 
long-run  and  short-run  prices,  it  may  be 
entirely  proper  to  base  die  economic  cost  of 
the  house  on  its  long-run  value  of  $75,000. 
Though  diis  example  has  focussed  on  die 
value  of  a  structure  land  values  are  subject 
to  die  same  issues. 

In  this  simple,  albeit  contrived 
example,  there  are  three  different  estimates 
of  the  property's  value.  Each  is  clearly 
appropriate  for  the  use  to  vdiich  it  is  put’^; 
furthermore,  it  would  be  incorrect  to  use  any 
odier  value. 

Confusion  can  arise  when  analysts 
are  unaware  of  one  anodier's  differing 
information  needs.  In  some  districts. 
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planners  estimate  the  real  value  of  properties 
subject  to  risk  of  flooding  or  loss  using  the 
rq>lacement  cost  less  depreciation  approach. 
It  could  be  wnmg  to  use  diese  data  or  diis 
approach  as  an  estimate  of  costs  for  cost- 
sharing.  In  odier  districts,  ig>praisers 
estimate  flood  plain  structure  values.  If  they 
use  current  market  values,  biased  flood 
damage  estimates  m^  result.  No  matter 
what  property  values  are  needed  for  or  udio 
is  re^nsible  for  estimating  diem,  it  is 
essential  that  the  use  to  which  die  data  will 
be  put  be  considered  when  deciding  which 
meAod  to  use. 

Miscommunication  is  common 
because  of  the  dichotomous  use  of  cost  data. 
Real  estate  persormel  are  concerned  almost 
exclusively  widi  die  implementation  costs  of 
a  project  Appraisers  in  pursuit  of  their 
normal  duties  have  no  interest  in  the  issue  of 
whether  economic  and  financial  costs  are 
equal  or  not.  Issues  like  diese  must  be 
carefully  communicated  from  die  outset  of 
the  study  process. 

Economic  costs,  specifically  NED 
project  costs,  are  required  for  the  benefit- 
cost  analysis.  There  are  many  instances 
where  die  financial  cost  of  real  property 
exceeds  the  economic  costs.  Some  of  diese 
were  described  in  the  earlier  discussion 
about  economic  and  financial  costs.  Because 
economists  are  more  concmned  widi  the 
theory  and  science  of  value  and  Realtors 
with  its  legal  and  institutional  constraints,  it 
stands  to  reasmi  diat  diey  will  frequendy  see 
questions  of  value  differently.  Iliis  makes  it 
important  to  identify  in  advance:  the  uses  for 
die  data  and  the  applicable  rules  diat  will 
guide  the  ensuing  analysis.  Early  and 
frequent  communication  is  the  solution  to 
this  problem. 


VALUE  OF  UNIQUE  OR  HISTORIC 
STRUCTURES 

Tbere  is  no  simple  wi^  to  estimate 
die  value  of  a  unique  or  historic  structure. 
There  are  no  sales  that  are  comparable  and 
the  adjustments  for  differences  in  properties 
are  too  unique  to  account  for  with  any 
confidence.  How  much  are  die  White 
House,  Mount  Vmnon,  the  Smidisonian 
Museum  of  Natural  History  worth?  Yes, 
they  could  be  sold  but  it  would  be  very 
difficult  to  appraise  them. 

Unique  properties  are  rarely  rented 
or  used  for  income  producing  purposes.  This 
limits  use  of  the  income  approach.  The 
replacement  cost  an>roach  can  almost  alwtqrs 
be  used  to  estimate  the  cost  of  duplicating  a 
unique  building  amenities  and  utility  but  it 
fails  to  capture  the  scarcity  value  of  a  unique 
resource. 

Economic  theory  provides  for  the 
estimation  of  the  value  of  any  respurce,  no 
matter  how  unique.  The  pragmatic  problem 
is  that  rarely  can  the  time  and  expense 
involved  in  collecting  the  necessary  data  be 
justified  in  the  context  of  a  water  resource 
study.  Perhaps  more  importandy,  some  of 
die  data  may  be  unavailable  at  any  price.” 

It  is  almost  inevitable  that  the  value 
of  a  unique  property  estimated  by  an 
appraiser  will  be  very  different  from  its 
value  as  estimated  by  an  economist.  The 
former  works  widi  appraisal  approaches  and 
die  conventions  of  law  and  Ae  real  estate 
industry,  Ae  latter  works  wiA  Aeory  and  Ae 
conventions  of  its  science.  It  is.  however, 
not  only  inevitable  but  it  is  desirable  given 
Ae  Afferent  uses  for  Ae  cost  information. 
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There  are  two  valuatitm  approaches 
diat  may  be  worA  considering  when 
presented  with  die  case  of  a  culturally 
unique  resource. 

One  method  that  m^  be  very  useful 
for  economists'  purposes  is  to  use  the  income 
iqiproach  of  estimating  the  property  value. 
An  abbreviated  survey  miy  be  sufficient  to 
estimate  die  net  income  that  could  be 
generated  at  the  property  if,  say,  admission 
were  charged  or  it  could  be  rented  to  some 
iqipropriate  user.  This  approach  may  not  be 
feasible  because  of  its  data  requirements  or 
because  it  is  not  appropriate  for  churches, 
synagogues  and  certain  types  of  buildings. 

Alternatively,  die  cost  approach  may 
be  useful.  The  reproduction  cost  method  is 
frequendy  used  by  appraisers  to  estimate 
costs  of  unique  structures  for  project 
implementation.  In  some  qiecial  cases  die 
cost  of  replicating  the  structure  may  be  a 
more  appropriate  estimate  of  die  structure's 
scarcity  value  dian  the  cost  to  replace  it.^’ 
Estimating  replacement  cost  with  a 
subjective  adjustment  to  reflect  die  resource's 
uniqueness  mity  be  die  best  fall  back 
position  for  both  implementation  and 
formulation  purposes.  The  amount  of  effort 
an  analyst  should  eiqiend  to  estimate  die 
value  of  the  structure  depends,  of  course,  on 
its  importance  to  the  formulation  and 
acquisition  processes. 


AVERAGE  ANNUAL  COSTS 

COMPUTING  AVERAGE  ANNUAL 
EQUIVALENT  COSTS 


additional  implicit  costs  of  ccmstructimi. 
Once  the  initial  project  is  in  place  thore  are 
routine  and  reasonably  predictable  costs  of 
operating  and  maintaining  die  project  from 
year-to-year.  Repairs  that  are  beyond 
ordinary  project  maintenance  are  anodm 
project  cost  that  can  be  easily  anticipated. 
Parts  of  die  project  can  be  damaged  by 
weather  or  accidents,  odier  parts  simply 
deteriorate  with  use.  Depending  on  the 
nature  of  die  project,  diere  m^  be  periodic 
costs  incurred  to  replace  a  component  of  die 
project.  Another  potential  project  cost  is  die 
cost  of  rdiabilitating  it  at  some  point  during 
the  period  of  analysis  to  assure  the  project 
performs  up  to  some  minimally  acceptable 
standard. 

Figure  23  presents  a  hypodietical 
distribution  of  die  above  described  costs  over 
time.  Varying  magnitudes  of  costs  are 
spread  unevenly  over  the  period  of  analysis. 
It  is  very  difficult  to  summarize  the  costs  of 
a  project  when  they  can  occur  like  this. 
Average  annual  equivalent  costs  provide  a 
convenient  and  easily  understood  w^  to 
eiqiress  project  costs. 


Um 


NED  project  costs  are  incurred  over 
die  life  of  a  project.  Construction  requires 
large  expenditures  of  money.  There  mity  be 
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Figurt  23:  Coat  Caah  Flow 


Average  annual  equivalnt  costs,  also 
known  as  average  annual  costs,  are  easily 
computed  once  the  accumulated  present 
wor^  is  known.  The  accumulated  present 
worth  is  a  single  number  diat  represents  die 
value  of  all  costs,  pre-base  year  and  post 
base  year,  expressed  in  terms  of  their  value 
at  the  same  price  level  in  the  base  year. 
Figure  24a  !^ows  the  cost  of  Figure  23 
eiqjressed  as  a  single  accumulated  present 
wordi.  The  accumulated  present  worth  is 
multiplied  by  die  capital  recovery  factor^ 
(CRF)  to  obtain  average  annual  equivalent 
costs.  Multiplying  an  accumulated  present 
wordi  by  the  CRF  shown  above  yields  a 
uniform  value  that  is  intuitively  equivalent  to 
an  annual  pqrment  each  year  of  die  project 
life  diat  will  cover  all  the  costs  shown  in 
Figure  23.  This  average  annual  equivalent 
value  is  shown  in  Figure  24b. 


EXTERNALITIES 

IMPLICATIONS  OF  EXTERNALITIES 
FOR  PLAN  FORMULATION 

The  concept  undorlying  externalities 
is  a  simple  one.  A  person  initiating  an 
action  does  not  necessarily  bear  all  the  costs 
or  nuq)  all  the  benefits  himself  When 
making  decisions,  people  pay  attention  to  die 
benefits  they  receive  and  the  costs  diey  bear. 
Most  of  die  discussion  of  decision-making 
found  in  this  manual  implicidy  assumes  that 
die  private  or  internal  costs  of  water  resource 
projects  considered  by  decision-  makers 
equal  their  social  (internal  plus  external) 
costs.  Situations  exist,  however,  where  costs 
of  producing  a  water  resource  project  and 
consuming  its  ouqiuts  are  borne  by  odiers 
%vithout  their  consent 


Economists  call  costs  and  benefits 
diat  ^ill  over  into  other  people's  lives. 


exteraalitics.  Detrimental  or  negative 
externalities  are  the  costs  or  damages  of  a 
market  transaction  or  decision  imposed  on 
someone  odier  than  die  patties  to  the 
transaction,  without  corresponding 
compensation  being  paid  by  diose  who 
generate  die  externality  Externalities  are 
economic  costs  diat  do  not  normally  appear 
as  money  costs  in  an  economic  analysis. 

Figure  25  demonstrates  the 
significance  of  negative  externalities  for  the 
planning  process.  The  marginal  social 
benefit  curve  (MSB)  shows  die  marginal 
social  benefits  of  a  water  resource  project. 
The  marginal  private  cost  curve  (MFC) 
intersects  die  MSB  curve  at  Q.p  Planners 
using  this  information  to  maximize  net 
benefits  would  recommend  the  project  diat 
produces  ou^ut  Q.p  Now  suppose  diere  are 
external  costs  in  addition  to  the  private  costs. 
Marginal  social  costs  (MSC)  are  represented 
by  die  curve  MSC.  Taking  marginal  social 
costs  into  account  the  net  boaefit  maximizing 
project  size  is  Qs,  considerably  smaller  than 

Qp 


MPC  ignores  externalities.  MSC  does 
not.  If  externalities  are  not  accounted  for" 
plan  formulation  mi^  be  affected.  The  NED 
plan  may  be  misidentified.  as  happened 
above;  or  plans  that  appear  to  be 
economically  efficient  (i.e.,  ^B  >  MPC) 
such  as  Qp  in  Figure  25  may  in  reality  be 
inefficient  (i.e.,  MSB  <  MSC),  as  was  seen 
when  marginal  social  costs  were  added. 


INDUCED  FLOODING 

Flood  control  projects  that  protect 
one  area  from  flooding  mi^  inadvertendy 
increase  flooding  in  another  area.  This 
increase  in  flooding  is  called  indnced 
flooding.  Sometimes  induced  flooding  is  an 
internal  cost  of  the  project,  paid  for  by  its 
^nsors  and  sometimes  it  is  an  external  cost 
borne  by  residents  of  the  affected 
communides.  The  pool  of  a  flood  control 
reservoir  might  flood  properties  that  have 
never  been  flooded  before  consdtudog  a 
legal  "taking”  of  die  property  that  the 
property  owner  must  be  compensated  for 
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uncter  the  Constitution.  The  legal  system  has 
internalized  the  cost  of  diis  spillover  effect. 

In  contrast,  a  levee  project  miQr 
increase  flood  dq>dis  in  nearby  communities. 
A  flood  that  occurs  vnA  a  given  frequency 
may  produce  greater  flood  depdis  with  a 
project  dian  would  occur  without  a  project. 
The  magnitude  of  diese  induced  damages 
can  normally  be  estimated  by  calculating  and 
comparing  expected  annual  damages  (BAD) 
without  the  project  and  with  the  project  in 
the  communities  subjected  to  induced 
flooding.  Table  5  provides  an  example. 

Total  BAD  widiout  a  project  are 
S245,000;  widi  a  project  diey  are  S273,000. 
The  project  causes  unintentional  damages  of 
$28,000  to  four  communities.  These  induced 
damages  are  not  an  explicit  cost  of  the 
project.  No  one  has  to  actually  p^  this  cost 
to  implement  die  project.  Nonetheless,  an 
expected  annual  loss  of  $28,000  wordi  of 
resources  are  destroyed  by  die  project. 

How  should  the  induced  damages  be 
incorporated  into  the  economic  analysis? 
Negative  externalities  such  as  induced 
flooding  are  economic  costs  and  should  be 
included  among  the  NBD  project  costs.  It  is 


a  common  practice  to  subtract  induced 
damages  from  project  benefits  to  avoid 
having  costs  of  induced  damages  interfere 
widi  cost  allocations  in  multiple  purpose 
projects  and  cost-sharing  percentages  in 
general. 

Negative  externalities  like  induced 
flooding  cause  opportunity  costs  as  real  as 
any  explicit  cost  of  the  project.  Typically,  in 
an  economic  analysis  all  costs  are  included 
on  the  cost  side  of  the  benefit-cost  ledger. 
Table  6  shows  that  different  handlings  of  die 
induced  damages  can  result  in  differoit 
benefit-cost  ratios  without  changing  net 
benefits.*^  There  is  no  effect  on  project 
feasibility  and  die  current  practice,  though 
not  a  formal  policy  requirement,  is  favored 
when  die  existence  of  induced  flood 
damages  may  influence  cost-sharing  in  any 
vny.  Like  many  policies  in  practice,  this 
one  continues  to  evolve. 


OTHER  EXTERNALITIES 

Virtually  every  water  resource  project 
will  produce  some  externalities.  The  nature 
of  die  externalities  will  vary  from  project-to- 
project.  For  example,  constructing  a  jetty  to 
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TABLE  ft:  INDUCED! 

PROJECT  E 

DAMAGE  EFFECT  ON 

CONOMICS 

rrEM 

AMOUNT 

Annual  Project  Costs 

S280.000 

Annual  Induced  Danuges 

S28,000 

Total  Annual  Costs 

S308.000 

Total  Annual  Benefits 

$350,000 

BCR  w/o  I.D. 

1.25 

BCR  W/I.D. 

1.14 

BCR  w/benefits  offset 

1.15 

Net  Benefits  w/o  I.D. 

$70,000 

Net  Benefits  w/I.D. 

$42,000 

stabilize  a  channel  through  an  inlet  may 
exacerbate  erosion  rates  updrift  or  downdrift 
of  the  jetty.  The  costs  associated  widi  die 
increase  in  erosion  rates  are  NED  costs. 
ThQT  may  be  explicit  costs  if  downdrift 
communities  must  incur  additional  expenses 
to  combat  the  increased  erosion  rates;  or 
they  mi^  be  implicit  costs  if  less  beach  area 
means  more  congested  recreation  use  of  die 
beach. 

Deepening  the  channel  in  one  port 
may  result  in  a  transfer  of  tonnage  from 
other  ports.  Though  policy  precludes 
reliance  on  such  transfers  for  the  benefit  cost 
analysis  the  transfers  are  nonetheless  real 
and  may  be  NED  costs.  MiO'  is  the  key 
word  in  this  and  many  odier  examples  of 
externalities.  Many  water  resource  project 
externalities  are  regional  economic 
development  (RED)  effects  radier  dian  NED 
effects.  The  difference  between  RED  and 
NED  effects  is  discussed  in  some  detail  in 
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National  Economic  Development  Proceduns 
Manual-  Overview  Manual  for  Conducting 
National  Economic  Development  Analysis. 
In  essence,  an  RED  effect  is  a  transfer  of 
economic  activity  from  one  area  to  anodier 
with  no  net  loss  of  activity  or  resources. 
NED  effects  are  net  losses  of  resources  and 
economic  activity. 

A  transfer  of  tonnage  from  one  port 
to  another  may  cost  one  port  the  loss  of  a 
number  of  jobs.  Ordinarily,  a  loss  of  jobs 
would  represent  an  opportunity  cost  to  the 
nation.  However,  if  the  same  number  and 
kinds  of  jobs  are  created  at  die  other  port  the 
nation  has  not  lost  any  jobs.  One  area  lost 
jobs,  another  area  gained  jobs  and  diere  is 
no  net  change.  In  this  case,  there  would  be 
a  RED  cost  in  one  area  and  an  RED  benefit 
in  the  other  area.  There  would  be  no  NED 
cost  or  benefit. 
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Wh«i  a  project  produces  RED  effects 
analyst  frequently  conclude  there  is  no  net 
change.  This  is  often  done  more  as  a  matter 
of  analytical  convenioice  dian  as  a  matter  of 
fact.  The  real  measure  of  NED  costs  udien 
regional  externalities  are  evident  is  in  die  net 
change  in  resources  used  to  produce  a  given 
ouqiut. 

For  example,  suppose  a  port 
processes  50,000  tons  of  aluminum  annually. 
This  is  done  at  some  total  cost.  If  a  project 
causes  die  processing  of  diis  tonnage  to 
move  to  another  port  it  will  be  done  at  some 
total  cost.  If  there  is  no  change  in  the  total 
cost  of  processing  die  aluminum  there  is 
litde  incentive  for  die  shipper  to  make  die 
change.  In  the  scheme  of  things  the  change 
mqr  be  minimal  and  not  wordi  the  resource 
required  to  estimate  it,  but  diat  is  not  a  priori 
true.  Good  economic  analysis  requires  diat 
any  net  change  in  resources  used  to  produce 
a  givoi  level  of  ouqiut  be  quantified  as  an 
NED  cost  or  bonefit.  Policy  and  politics  may 
override  die  tenets  of  good  economics  in  diis 
case. 

A  reallocation  of  water  supply  at  a 
reservoir  may  cause  substantial  externalities. 
A  reallocation  scheme  diat  decreases 
recreation  may  impose  costs  on  businesses 
that  rely  on  recreation  for  dieir  existence. 
Whether  and  how  much  of  these  costs  are 
RED  and  NED  must  be  addressed  on  a  case* 
by>case  basis. 


SUMMARY  AND  LOOK  FORWARD 

Estimating  NED  costs  is  fraught  widi 
obstacles.  Theoretical  issues  make  it 
difficult  to  understand  die  nature  of  die  value 
dial  should  be  estimated.  Data  requirements 
make  some  measurements  difficult  and 


odiers  impossible.  Local  interests  and  new 
Corps  planners  v^o  lack  experience  widi 
economic  analysis  in  general  and  NED  costs 
specifically  can  find  the  entire  business  of 
two  sets  of  costs  and  the  peculiar  language 
of  economists  and  agency  people  a 
substantial  obstacle  to  understanding.  In  diis 
chapter  some  of  the  problems  Corps  analysts 
commonly  deal  widi,  were  reviewed. 

Differences  between  economic  and 
financial  costs  cause  analytical  and 
communication  problems  more  frequendy 
dian  any  odier  type  of  problem.  These 
differences  invariably  stem  from  the  need  for 
different  costs  for  differences  purposes  in  the 
planning  process,  or  die  lack  of  perfecdy 
competitive  market  conditions.  The  array  of 
potential  discrepancies  has  been  reviewed 
and  a  number  of  common  examples  were 
given.  In  all  of  this  it  is  important  to  bear  in 
mind  diat  NED  costs,  though  generally 
synonymous  widi  economic  costs,  can 
deviate  from  economic  costs  when  a  policy 
decision  has  been  made  diat  supersedes 
economic  dieory. 

Interest  during  construction  has  been 
described  as  an  equivalence  adjustment  of 
pre-base  year  costs.  Interest  during 
construction  frequendy  confuses  non-Feder^ 
partners  vAio  diink  of  interest  as  a  cost  to  be 
paid.  It  is  not  a  financial  cost.  It  is  an  NED 
cost  diat  is  included  in  the  benefit-cost 
analysis  to  assure  equivalence  of  all  dollar 
values. 

Planning  and  Real  Estate  Divisions  in 
the  Corps  of  Engineers  frequendy  find 
diemselves  on  opposite  sides  of  the  table 
when  it  comes  to  estimating  property  values. 
Widi  different  data  and  differoit  needs  for 
the  data,  die  temptation  to  look  on  one  or 
die  odier  party's  data  as  flawed  is  very 
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strong  in  die  absence  of  a  clear 
understanding  of  die  dual  role  of  costs.  The 
primary  problems  appear  to  be  die  lack  of 
understanding  of  one  anodier's  analydcal 
responsibilities  and  the  lack  of  an  advance 
set  of  agreed  iqion  principles  that  will  guide 
die  determination  of  die  various  real  property 
values  required  for  project  formulation  and 
implementation.  The  solution  to  diese 
problems  is  communication. 

Average  annual  costs  are  used  to 
express  a  complex  flow  of  money  over  time 
as  a  single  value.  Negative  externalities  are 
one  class  of  costs  that  can  be  overlooked  in 
die  estimation  of  average  annual  NED  costs 
if  die  project  analyst  is  not  attuned  to 
looking  for  diem. 

The  cluqiter  diat  follows  attempts  to 
unite  die  content  of  die  first  five  chiqiters  in 
a  single  example.  A  cost  estimate  for  a 
hypodietical  project  is  used  to  relate  die  dual 
nature  of  costs  in  the  Corps  planning  process 
dmiu^  a  number  of  sample  cost 
adjustments. 
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•  Chapter  6:  FROM  PROJECT  COSTS  TO 
NED  COSTS:  AN  ILLUSTRATED 
SUMMARY 


CHAPTER  OVERVIEW 

The  opening  chapter  of  tiiis  manual 
stresses  the  fact  that  different  cost  data  are 
required  for  formulating  and  selecting  a 
project  dian  are  required  for  implementing  a 
project.  Tliough  this  manual  focuses  on 
national  economic  development  costs,  it  is 
impossible  to  not  p^  substantial  attention  to 
die  money  costs  of  a  project.  In  die  second 
chiqiter,  many  different  organizational 
elements  that  generate,  use.  or  exchange  cost 
information  are  described.  With  so  many 
people  using  so  much  information,  die  need 
for  careful  communication  of  information 
needs  among  these  groups  is  crucial. 
Communicating  cost  information  is  fiirdier 
complicated  by  a  complex  jargon  reviewed 
in  Charter  3. 

Two  broad  and  overlapping  types  of 
communication  problems  arise  for  the  Corps 
of  Engineers.  First,  economists  have 
difficulty  communicating  their  notion  of 
costs  to  laymoi.  Thus,  economic  issues  may 
not  be  well  understood  by  non>economists 
bodi  in  and  outside  the  agency.  Second, 
Corps  personnel  use  jargon  diat  is  not 
generally  understood  by  die  public.  To 
make  matters  worse,  terminology  may  vary 
from  one  Corps  district  to  another  and  from 
one  element  widiin  a  district  to  anodier.  The 
result  is  diat  people  outside  die  agency, 
principally  non-Federal  paitners,  may  have 
great  difficulty  understanding  die  various 
cost  concqits  used. 


NED  costs  are  described  in  some 
detail  in  Chapter  4.  Some  recurring  NED 
cost  issues  are  discussed  in  Chapter  S.  This 
chapter  integrates  many  of  the  ideas 
presented  earlier  in  the  manual  by  translating 
die  project  costs  into  NED  project  costs  in  a 
hypodiedcal  example. 

This  chapter  is  targeted  at  the  new 
Corps  analyst.  The  potential  concerns 
addressed  and  die  types  of  adjustments  made 
are  merely  examples  chosen  from  a  much 
larger  list  of  situations  that  could  arise.  This 
chapter  may  also  provide  a  useful  review  for 
eiqieriaiced  analysts  and  a  basic  introduction 
of  the  complexity  of  the  task  confronting 
Corps  analysts  to  diose  outside  die  agency. 

A  brief  general  description  of  a 
hypodiedcal  implementadon  cost  estimate 
follows.  The  next  section  suggests  a  general 
approach  to  the  problem  of  translating 
project  costs  to  NED  project  costs.  In 
subsequoit  sections,  die  six  steps  of  this 
general  qiproach  are  qiplied. 


PROJECT  COSTS 

The  example  that  follows  is  fact- 
based  but  hypothetical. 
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THE  PROJECT 


Plainville  is  a  town  located  on  the 
banks  of  the  Heck  River  in  Fair  County.  It 
has  a  long  history  of  flooding.  A 
reconnaissance  study  completed  several 
years  ago  determined  that  a  combination  of 
levees  and  floodwalls  provided  an 
economically  viable  solution  to  the  town’s 
flood  problems. 


The  feasibility  study  is  nearing 
completion  and  the  project  economist  has 
just  been  provided  with  the  project  cost  data 
summarized  in  Table  1.**  These  costs  include 
no  adjustment  for  inflation. 


TABLE  7:  PROJECT  COST  ESTIMATE  (October  1, 1992  Price  Level) 

Lands  &  Damages: 

Acquisitions 

S605,371 

Condemnation 

$24,568 

Appraisals 

$107,004 

Relocation  Assistance 

$45,866 

Real  Estate  Receipts  &  Payments 

$2,767,216 

Subtotal 

$3450,025 

Relocadon: 

Railroad  Modifications 

$195,713 

Highway  Bridge  Replacement 

$2,002,070 

Railroad  Shutdown 

$28,838 

Utilities  &  Structures 

$563,264 

Subtotal 

$2,789,885 

Fish  &  Wildlife  Facilities 

Wildlife  Facilities  &  Sanctuaries 

$98,004 

Subtotal 

Levees  &  Floodwalls 

Mob,  Demob  &  Preparation  Work 

$192,895 

Care  &  Diversion  of  Water 

$172,217 

Levee  Service  and  Ramps 

$293,003 

Levees 

$5,864,858 

Floodwalls 

$602,225 

Drainage 

$2,162,744 

Flood  Forecast  &  Warning  System 

$51,626 

Subtotal 

$9439468 

Cultural  Resource  Preservation 

$108,001 

Planning,  Engineering  &  Design 

$3,030,069 

Construction  Management 

$850,048 

TOTAL  PROJECT  COST 

$19,765,600 
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PROJECT  COST  ESTIMATE 

The  cost  estimate  was  prepared  as  a 
result  of  die  efforts  of  several  elements  of 
die  Corps  district,  as  described  in  Chapter  2. 
Real  estate  division  provided  the  estimated 
cost  of  lands  and  damages.  The 
environmental  division  provided  the 
estimated  cost  of  fish  and  wildlife  facilities 
and  cultural  resource  preservation. 
Engineering  division  prepared  estimates  of 
die  remaining  cost  items  with  input  from  its 
hydraulics  and  hydrology,  foundations, 
design,  and  cost  estimating  branches.  M- 
CACES  software  has  been  used  to  construct 
die  cost  estimate  in  far  more  detail  dian  is 
shown  in  the  summary  table.  Contracts 
branch  will  solicit  bids  and  award  contracts 
for  project  construction.  Project 
management,  finance  and  accounting  and 
others  will  carefully  monitor  die  eiqienditure 
of  die  Federal  and  non-Federal  mon^  during 
construction. 

These  costs  are  of  interest  to  many 
different  parties.  The  non<Federal  parmer 
will  pay  part  of  diese  costs.  Opponents  of 
the  plan  will  make  its  $19.8  million  cost  a 
local  issue.  Local  congressmen  and  senators 
must  convince  appropriate  House  and  Senate 
committees  to  include  the  project  and  the 
Federal  share  of  its  costs  in  audiorization 
and  rqiproprirmon  bills.  The  entire  Congress 
must  approve  die  project  and  die  Federal 
share  of  project  costs.  The  Office  of 
Management  and  Budget  will  want  to  assure 
the  project  is  compatible  with  die  President's 
program.  The  constructitm  industry  will 
watch  die  progress  of  die  project  widi  an  eye 
toward  bidding  on  it. 

Despite  the  considerable  effort  diat 
has  gone  into  its  preparation  and  die 
numbers  of  people  interested  in  it,  this  cost 


estimate  is  not  necessarily  to  be  used  as  is 
for  formulating  or  evaluating  alternative 
plans.  A  project  cost  estimate  provides  the 
cost  information  needed  to  implement  die 
project.  NED  project  cost  is  the  cost 
estimate  needed  to  formulate  and  evaluate 
alternative  plans.  The  costs  in  Table  7  are 
not  yet  NED  project  costs. 


EQUIVALENCE  OF  COSTS 

All  costs  must  be  equivalent  in  price 
level  and  time.  The  costs  in  Table  7  reflect 
price  levels  as  of  October  1,  1992.  This 
means  die  price  of  every  item  included  in 
die  detailed  cost  estimate  was  die  price  diat 
prevailed  for  diat  item  in  die  study  area  on 
October  1, 1992.  There  is  no  future  inflation 
built  into  these  costs.  The  fully-funded  cost, 
which  includes  inflation,  is  not  shown  but 
amounts  to  $21.7  million.  This  includes  a 
$1.9  million  increase  to  account  for  price 
level  rises  to  the  midpoint  of  the 
construction  contract. 

To  make  project  costs  equivalent  in 
time,  a  few  time  periods  must  be  defined. 
The  construction  period  is  diree  years  based 
on  expected  financing  of  die  project,  optimal 
scheduling  and  the  ability  to  accomplish  die 
work.  Once  project  review  is  completed,  the 
PCA  executed,  etc.  it  is  anticipated  that 
construction  will  begin  in  1997  and  be 
completed  by  die  end  of  1999.  The  base 
year  or  first  year  in  which  die  project  is 
functionally  completed  is  die  year  2000. 
The  period  of  analysis  extends  100  years 
from  the  base  year  dirough  2099.  The 
project  life  is  eiqiected  to  be  in  excess  of 
ISO  years  widi  continued  maintenance. 

The  project  costs  presented  in  Table 
7  are  not  yet  equivalent  in  time.  They  have 
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not  bem  expressed  in  terms  of  dieir  value  at 
a  fixed  point  in  time;  specifically,  diese  costs 
are  not  expressed  in  terms  of  tfaeir  value  in 
the  base  year.  The  construction  costs  are 
incurred  over  the  diree  years  before  die  base 
year.  Expressing  them  in  terms  of  their 
equivalmt  value  as  of  the  base  year  will 
require  a  pre-base  year  equivalmce 
adjustmoit.  The  lack  of  time  equivalence 
alone  means  these  costs  cannot  be  used  as 
NED  costs. 


NED  COST  ANALYST’S 
RESPONSIBILITIES 

What  is  die  project  economist  to  do 
with  these  costs?  He  cannot  simply  take 
diese  costs  and  use  diem  as  is.  Neither  is  it 
his  job  to  evaluate  die  work  of  others.  The 
project  economist  must  carefully  examine 
this  work  and  determine  i^at  parts  of  it  can 
be  direcdy  incorporated  into  the  NED 
analysis  and  vdiat  parts  of  it  must  be 
adjusted  first. 

There  are  two  necessary  tasks  to 
ensure  a  successful  translation  of  project 
costs  to  NED  project  costs.  The  first, 
communication,  must  be  taken  before  the 
cost  estimate  is  prepared;  die  other  task, 
application,  is  taken  during  or  after 
preparation  of  the  cost  estimate. 


COMMUNICATION 

The  critical  first  task  in  die  project 
economist's  NED  cost  analysis  is  to 
communicate  his  information  needs  early, 
clearly,  specifically,  and  often.  The  language 
of  costs  is  very  complex  and  diere  is 
tremendous  potential  for  confusion.  As 
illustrated  in  Chapter  3  and  throughout  this 


manual,  economists,  engineers,  and  local 
officials  all  have  their  own  terms  that, 
though  they  use  diem  very  precisely,  may,  at 
b^  be  poorly  understood  by  others.  The 
multitude  of  users  of  and  uses  for  cost 
information  increase  the  opportunidK  for 
miscommunication. 

There  are  different  terms  diat  can 
mean  the  same  diing.  The  same  term  might 
mean  different  things  to  differoit  people. 
Often  the  same  terms  can  mean  different 
diings  to  the  same  person  depending  on  the 
context  in  inhich  it  is  used."  It's  easy  for  an 
analyst  to  think  he's  communicating  when  he 
may  only  be  talking  out  loud. 

It  takes  a  conscious  and  concerted 
effort  to  assure  that  what  you  intend  to 
convey  to  your  listener  is  vdiat  is  being 
understood.  Do  not  rely  solely  on  jargon  to 
communicate.  Discussion  and  clarification  is 
needed.  This  discussion  should,  at  a 
minimum,  clearly  identify  how  die  cost  data 
will  be  used.  A  clear  understanding  of  die 
different  uses  to  which  information  can  be 
put  and  die  different  forms  it  must  take  can 
help  to  avoid  die  conflicts  that  arise  vihen: 
1)  one  group  feels  another  is  intruding  upon 
its  area  of  professional  responsibility;  or,  2) 
one  group  feels  anodier  is  wrong.  Bodi  die 
party  requesting  information  and  die  party 
providing  it  are  well-advised  to  check  and 
recheck  with  each  odier  as  die  information  is 
developed  to  assure  the  needed  information 
is  being  provided. 

Communication  is  not  criticism.  If  it 
comes  too  late  in  die  study  process  it  mi^ 
arrive  wrapped  like  criticism,  "That's  not 
what  we  asked  for."  Undertaken  early, 
clearly,  specifically  and  often, 
communication  can  help  analysts  avoid  many 
of  the  problems  that  firequendy  arise  in  an 
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NED  cost  analysis.  Alw^s  at  the  heart  of 
this  need  for  communication  is  the 
dichotomous  nature  of  costs. 


APPLICATION 

It  is  die  economist's  job  to  scrutinize 
costs  developed  for  one  purpose  before  using 
diem  for  anodier.  Scrutiny  is  not  evaluation, 
however.  It  is  not  die  economist's  job  to 
review  or  improve  the  work  diat  has  been 
done  by  others.  It  is  die  economist's  job  to 
determine  whedier  costs  prepared  by  odiers 
must  be  adjusted  in  any  wi^  before  diey  can 
be  used  in  die  economic  analysis.  If 
planners  communicate  effectively  throughout 
the  stucfy  process  the  adjustments  should  be 
able  to  be  made  without  controversy. 

Figure  26  summarizes  the  basic  stqis 
an  economist  should  follow  to  translate 
implementation  costs  into  NED  costs.  Step 
one  is  to  identify  specific  issues  in  die  study 
that  might  cause  fmancial  costs  of 
construction  and  OMRR&R  to  differ  from 
the  economic  costs  of  resources.  Chapter  3 
presents  some  dieoretical  reasons  why  diese 
costs  might  diverge.  Examples  can  be  found 
in  Ch^ters  4  and  S. 


The  second  stqi  in  this  translation 
process  is  to  identify  ^lecific  areas  u^ere 
economic  costs  might  differ  from  NED  costs. 
Public  policy  has,  over  die  years,  superseded 
economic  theory  in  a  number  of  areas. 
Illustrations  appear  throughout  Chapters  3, 4 
and  S.  For  example,  certain  Uniform 
Relocation  Assistance  Act  costs  are  not 
included  among  NED  costs.  Costs  of 
betterments  are  likewise  omitted. 

Once  the  relevant  issue  areas  have 
been  identified,  the  next  stqis  are  to  measure 
die  differences.  Step  diree  is  to  quantify  the 
differences  between  financial  and  economic 
costs.  This  should  be  done  on  an  issue-by* 
issue  basis.  The  fourdi  step  is  to  quantify 
die  differences  between  economic  and  NED 
costs  in  a  similar  fashion.  In  step  five  die 
analyst  should  clearly  document  relevant 
facts,  the  rationale  for  each  adjustment,  and 
the  calculation  of  each  adjustment.  Finally, 
in  step  six,  die  results  of  this  analysis  should 
be  summarized  and  diqilayed  clearly  and 
effectively.  These  six  steps  are  followed  in 
die  example  provided  in  die  following 
section. 


Step  1:  Identify  potential  divergences  in  financial  and  economic  costs 

Step  2:  Identify  potential  divergences  in  economic  and  NED  costs 

Step  3:  Quantify  differences  in  financial  and  economic  costs 

Step  4:  Quantify  differences  in  economic  and  NED  costs 

Step  5;  Document  relevant  fects,  rationale  and  calculations 
Step  6:  Display  results  of  analysis 

Figure  26:  From  Project  Costs  to  NED  Costs 
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PLAINVILLE  EXAMPLE 

The  Plainville  flood  control  project 
cost  estimate  has  been  completed.  The 
mtmey  required  to  implemoit  diis  project  is 
estimated  to  be  $19,765,600  at  October, 
1992  price  levels.  These  are  not  NED 
project  costs.  It  is  die  economist's  job  to 
make  whatever  adjustments  are  necessary  to 
project  costs  to  obtain  an  estimate  of  NED 
project  costs. 


IDENTIFY  POTENTUL 
DIVERGENCES  IN  ECONOMIC, 
FINANCIAL  A  NED  COSTS 

At  the  initiation  of  the  study  and 
periodically  throughout  the  study  process, 
the  study  team  met  to  identify  potential 
issues  diat  might  cause  implementation  costs 
to  deviate  from  NED  costs  (stqis  one  and 
two  above).  When  such  issues  arose,  team 
members  were  able  to  communicate  dieir 
data  requirements  and  data  gadiering  abilities 
and  limitations  to  one  anodier.  As  a  result 
of  diis  communication  a  number  of  issues, 
summarized  below  under  the  same  major 
accoimt  headings  presented  in  die  table,  were 
identified. 


Lands  and  Damages 

a.  Damage  Surveys.  (See  "Use  of 
Real  Property  Values  in  Water  Resources", 
page  77).  A  flood  damage  survey  was 
needed  early  in  the  study.  It  was  decided 
diat  planning  personnel  would  conduct  die 
survey  and  would  estimate  die  replacemoit 
cost  less  depreciation  for  each  structure  in 
the  flood  plain.  Real  estate  personnel 
advised  them  on  die  selection  of  a  software 
package  to  use  for  this  estimation  work; 


trained  them  in  its  usage;  and,  provided 
assistance  in  estimating  die  depreciation  of 
structures. 

It  was  understood  that  diese  estimates 
would  include  no  land  values  and  would  be 
used  solely  for  flood  damage  estimation 
purposes.  They  are  expected  to  deviate  from 
real  estate's  own  estimates  of  die  value  of 
specific  structures.  This  presents  no  problem 
in  as  much  as  die  different  data  were  to  be 
generated  for  different  purposes.  Because 
these  data  were  used  for  benefit  estimation, 
no  adjustments  to  the  project  cost  estimates 
was  required  as  a  result  of  diis  issue. 

b.  Donated  Lands.  (See 
"Transactions  with  Economic  Cost  but  No 
Financial  Cost,"  page  68).  Plainville's  largest 
corporation  owned  some  land  adjacent  to  the 
river  w^ere  die  levee  was  to  be  built.  As  a 
goodwill  gesture,  and  for  die  tax  deduction, 
die  firm  indicated  dieir  desire  to  donate  the 
land  to  Plainville  to  defray  the  local  expense 
of  die  project. 

The  project  economist  made  everyone 
aware  of  die  fact  diat  diough  there  may  be 
no  money  cost  for  this  land  diere  would 
indeed  be  an  economic  cost  of  using  it.  The 
economic  cost  of  die  land  would  be  included 
in  die  benefit’cost  analysis.  The  real  estate 
branch  was  asked  to  conduct  an  qipraisal  to 
provide  the  estimate  of  this  value. 

Whether  money  changes  hands  or 
not,  die  non>Federal  sponsor  wants  to 
receive  maximum  credit  toward  its  share  of 
project  costs  for  supplying  the  land  to  die 
Federal  government.  In  addition  to  die  real 
estate  appraisal,  negotiations  widi  die  non- 
Federal  sponsor  would  be  needed  to 
determine  die  value  widi  u^ich  the  non- 
Federal  sponsor  would  be  credited.  The 
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study  team  agreed,  that  evm  if  the  value 
negotiated  widi  die  non*Federal  sponsor  (die 
financial  cost)  was  higher  dian  die  economic 
cost  estimated  from  die  ^ipraisal,  die 
economic  cost  would  still  be  used  in  die 
benefit-cost  analysis. 

c.  Streambed.  (See  "Streambed” 
sidebar,  page  68).  Plainville  announced  their 
intmtion  to  donate  the  streambed  needed  for 
die  project.  The  streambed  was  rumored  to 
have  value  as  a  source  of  gravel  and  coal. 
An  appraisal  for  diis  land  would  also  be 
required.  It  was  anticipated  diat  die 
financial  and  economic  value  of  die  land 
would  be  different.  It  was  agreed  that 
iqipraisers  would  establish  its  financial  value 
and  economists  would  establish  its  economic 
value. 

d.  Relocations.  (See  "Relocation 
Costs,"  page  58).  Construction  of  die  levee 
and  floodwall  would  require  the  acquisition 
of  a  number  of  houses.  Most  of  diese 
houses  were  of  very  poor  quality.  Because  of 
the  provisions  of  the  Uniform  Relocation 
Assistance  Act,  die  costs  of  relocating  some 
residents  of  Plainville  were  expected  to 
exceed  the  value  of  the  properties  acquired. 
Though  diere  is  no  divergence  between 
economic  and  financial  costs  from  a 
theoretical  viewpoint,  policy  dictates  that 
certain  of  die  Uniform  Relocation  Assistance 
Act  costs  be  excluded  from  both  project 
costs  and  NED  costs.  Thus  economic  and 
NED  costs  differ.  These  costs  would  be 
omitted  from  die  benefit-cost  analysis  and 
the  project  costs. 

e.  Short-Run  Perturbations  in  the 
Land  Market.  (See  "Long-Run/Short-Run 
Cost  Considerations,"  page  27).  The  flood 
of  record  occurred  during  the  conduct  of  die 
study.  As  a  result  the  bottom  dropped  right 


out  of  the  housing  market.  The  publicity 
generated  by  the  study  coupled  widi  die 
flood  had  effectively  eliminated  any  buyers 
from  the  Plainville  floodplain  housing 
market  severely  depressing  market  values  in 
die  short-run.  The  stu<fy  team  felt  that  over 
a  100-year  period  of  analysis  die  current 
market  values  would  not  persist.  Prices 
were  expected  to  return  to  normal  over  the 
next  five  to  ten  years. 


Relocations 

a.  Advanced  Replacement  of 
Bridges.  (See  "Cost  as  the  Basis  for 
Benefits,"  page  40).  One  railroad  bridge 
and  one  highway  bridge  constrict  river  flows 
and  must  be  replaced  as  a  result  of  die 
project.  The  railroad  bridge  is  40  years  old. 
The  highway  bridge  is  more  dian  SO  years 
old.  Replacing  diese  bridges  now  for  the 
project  alleviates  die  need  to  replace  diem 
later  as  a  result  of  their  advancing  age  and 
deteriorating  condition. 

There  is  no  divergence  between 
financial  and  economic  costs.  Some  study 
team  members  felt  project  costs  should  be 
reduced  to  reflect  the  fact  that  most  of  these 
costs  would  have  been  incurred  sooner  or 
later  anyway.  Current  Corps  policy  in 
practice  is  to  include  all  the  costs  of  bridge 
replacement  among  project  and  NED  costs. 
Some  of  die  cost  associated  widi  bridge 
construction  can  be  used  as  a  measure  of  the 
benefit  diat  results  from  the  advanced 
replacement  of  the  bridges. 

b.  Betterments.  (See  "What  Is  and 
Is  Not  an  NED  Project  Cost,"  page  46).  The 
highway  bridge  across  the  Heck  River  is  a 
narrow  one  lane  bridge.  It  is  being  rebuilt  as 
a  two-lane  bridge.  Any  costs  of  betterment 
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are  to  be  exclude  from  the  benefit-cost 
analysis. 


Fish  and  Wildlife  Facilities 

a.  Fish  and  Wildlife  Losses.  (See 
"Fish  and  Wildlife  Habitat  Mitigation  Costs,” 
page  S8).  Construction  of  the  levee  will 
cause  the  loss  of  about  10  acres  of  duck  and 
small  mammal  habitat  along  the  riverbank. 
None  of  these  losses  were  considered 
significant  enough  to  mitigate.  These  are 
economic  costs  with  no  financial  costs. 


Levees  and  Floodwalls 

a.  Unemployed  and  Underemployed 
Resources.  (See  "Economic  Cost  Less  Than 
Financial  Cost,”  page  66).  Fair  County  has 
chronic  and  persistently  high  unemployment. 
Approximately  60  percent  of  die  $9.3 
million  levee  and  floodwall  cost  is  labor. 
The  economic  costs  of  this  labor  will  .be 
significantly  less  than  its  financial  cost.  NED 
project  costs  include  die  full  costs  of  labor 
as  a  matter  of  policy.  Some  of  the  labor 
costs  can  be  used  to  estimate  redevelopment 
boiefits,  effectively  a  cost  offset.  Thus, 
economic  and  financial  costs  will  not  diverge 
as  a  matter  of  policy. 

b.  Monopoly.  (See  "Monopoly  and 
Taxes”  sidebar,  page  6S).  The  flood  forecast 
and  warning  system  that  is  to  be  installed 
includes  some  q>ecial  ice  and  temperature 
detection  capability  diat  is  available  from 
one  supplier  diat  owns  a  patent  on  die 
equipment.  The  ^stem  is  about  twice  as 
expensive  as  die  most  comparable  systems 
sold  under  competitive  bidding  conditions. 
The  project  economist  believes  most  of  the 
difference  in  price  is  monopoly  rent,  i.e.. 


profit.  The  economic  cost  will  differ  fiom 
die  financial  cost  under  these  conditions.  As 
a  matter  of  policy,  full  emplc^ment  is 
assumed.  This  assumption  implies  diat 
production  of  diis  equipmoit  cannot  be 
increased.  So,  the  full  price,  rather  dian  die 
marginal  cost  of  producing  one  more  unit,  is 
used  as  the  NED  cost. 


Potmtial  Cost  Issues  Not  in  Project  Cost 
Accounts 

a.  Interest  During  Construction. 
(See  "Interest  During  Construction,"  page 
69).  Construction  costs  are  incurred  over  die 
three  year  period  preceding  the  base  year. 
These  pre-base  year  costs  must  be  made 
equivalent  to  all  other  costs  by  compounding 
them.  This  adjustment  to  die  economic  costs 
is  not  reflected  in  die  implemoitation  costs. 

b.  Externalities.  (See 
"Externalities,”  page  80).  This  project 
causes  induced  flooding  at  a  small  residential 
community  downstream  and  over  a  few 
farms.  In  addition,  a  heavily  used  urban 
park  must  be  closed  down  for  one  year  to 
provide  access  to  die  construction  site  and  to 
ensure  public  safety.  These  externalities 
reflect  two  economic  costs  diat  will  not 
appear  in  die  project  costs. 


QUANTIFYING,  DOCUMENTING 
AND  DISPLAYING  COST 
ADJUSTMENTS 

Table  8  summarizes  die  adjustments 
made  for  each  of  the  issues  raised  in  the 
preceding  section.  There  are  two  reductions 
in  costs  totaling  $115,000  and  three 
increases  in  costs  totaling  $2,503,000  for  a 
net  increase  of  $2,388,000.  The  detailed 
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TABLE  8:  NED  COST  ADJUSTMENTS  (October  1,  1992  Price 

Level) 

Damage  Survey 

SO 

Donated  Lands 

-S8S.000 

Streambed 

•S30.000 

Relocations 

$0 

Short-Run  Perturbation  in  Land  Markets 

SO 

Advanced  Replacement  of  Bridges 

SO 

Betterments 

SO 

II  Fish  A  Wildlife  Losses 

S30.000 

1  Unemployed  A  Underemployed  Resources 

SO 

H  Monopoly 

SO 

Interest  During  Construction 

S2,183.000 

Externalities 

S290.000 

TOTAL 

S2,388.000 

documentadon  for  die  adjustment  rationale 
and  calculation  will  tsrpically  be  part  of  the 
project  files.  The  project  report  should 
include  sufficient  documentation  to  explain 
the  cost  adjustments  to  the  public,  reviewers 
and  other  interested  parties. 

Damage  Survey*^ 

No  adjustment  to  costs  was  necessary 
because  these  cost  data  were  used 
exclusively  for  benefit  computations. 


Donated  Lands 


non-Federal  parmer,  disagreeing  with  diis 
tqipraisal,  had  a  second  appraisal  done  that 
valued  die  land  at  $900,000.  In  a  series  of 
negotiations,  the  non-Federal  partner 
received  a  credit  toward  their  share  of 
project  costs  of  $810,000.  The  study  team 
believed  this  $810,000  financial  cost 
exceeded  the  land's  true  economic  costs. 
The  project  economist,  togedier  widi  die 
^ipraiser,  setded  on  die  Corps'  original 
appraised  value  as  die  best  estimate  of  die 
economic  value  of  the  donated  land.  Hence, 
project  costs  of  $810,000  were  reduced  by 
the  difference  between  die  appraised  and 
negotiated  values  or  $85,000  ($810,000  less 
$725,000).  The  NED  cost  of  die  donated 
land  is  $725,000. 


The  Corps'  appraisal  of  die  donated 
land  estimated  its  value  at  $725,000.  The 
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Streambcd 

During  die  course  of  the  stutfy  it  was 
determined  diat  the  streambed  provided  by 
Plainville  had  always  been  streambed. 
Under  bodi  die  widiout  project  and  widi 
project  conditions  the  streambed  was 
expected  to  remain  a  streambed.  Upon 
closer  investigation,  it  was  learned  that  die 
streambed  had  no  recovendile  gravel  or  coal 
deposits.  Hence,  the  economic  value  of  the 
streambed  was  determined  to  be  zero.  The 
financial  value  of  die  streambed  was 
$30,000.  The  NED  cost  of  die  streambed  is 
$0,  so  NED  project  costs  are  decreased  by 
$30,000  to  reflect  this  determination. 


Relocations 

Costs  above  and  beyond  the  value  of 
die  structures  acquired  diat  are  incurred  as  a 
result  of  die  provisions  of  the  Uniform 
Relocation  Act  are  not  included  in  die 
project  costs.  As  a  matter  of  policy  diey  are 
not  included  among  NED  costs  eidier.  No 
adjustment  was  necessary. 


Short-Run  Perturbations  in  Land  Markets 

There  is  strong  evidence  to  suggest 
that  recent  sale  prices  are  depressed  well 
below  long-run  market  values.  Fair  market 
value  iqipraisals  made  by  real  estate 
personnel  adjusted  die  comparable  sales 
values  to  reflect  diese  market  vacillations. 
There  was  still  considerable  debate  about 
whether  die  adjusted  values  of  die  acquired 
structures  were  as  high  as  the  long-run 
values  would  be.  As  a  matter  of  policy  in 
practice  the  financial  costs  of  these 
properties  were  used  as  the  NED  costs 
because  it  was  impossible  to  obtain  more 


reliable  estimates  of  die  long-run  values  widi 
the  available  data.  No  adjustment  to  the 
project  costs  was  made. 


Advanced  Replacement  of  Bridges 

All  costs  for  replacing  die  two 
bridges  are  included  in  the  project  costs. 
Diey  are  identical  for  financial  and 
economic  costs.  Advanced  replacement  of 
bridges  benefits  (a  cost  offset)  are  included 
among  project  benefits.  No  adjustment  is 
necessary  for  NED  costs. 


Betterments 

During  die  course  of  the  study  it  was 
determined  diat  modem  engineering  design 
standards  would  not  allow  construction  of  a 
bridge  like  die  one  diat  was  being  replaced. 
The  entire  cost  of  die  new  two  lane  bridge 
was  considered  to  be  a  replacement  in-kind, 
diat  provided  litde  more  dian  minimally 
acceptable  design  standards.  As  a  result,  die 
entire  costs  of  bridge  rqilacement  are 
considered  bodi  financial  and  economic 
costs.  No  adjustment  to  NED  costs  is 
necessary. 


Fish  and  WildUfe  Usses 

Project  costs  include  no  mitigation 
for  the  loss  of  the  ten  acres  of  habitat 
adjacent  to  the  Heck  River.  Objective 
measures  of  the  value  of  the  lost  habitat 
were  not  available.  In  order  to  provide  some 
quantification  of  diese  costs  a  review  of 
mitigation  reports  was  undertaken.  The  cost 
of  mitigating  habitat  losses  in  a  similar  area 
was  found  in  a  1991  report.  Adjusting  diese 
mitigation  costs  for  price  level  differences,  a 
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cost  of  $3,000  per  acre  was  used  for  each  of 
dte  ten  lost  acres.  These  costs  are  not 
included  among  project  costs  so  NED  costs 
are  increased  by  $30,000. 

Unemployed  and  Underemployed 
Resources 

The  P&G  require  die  assumption  of 
fully  employed  resources.  Hence  policy 
supersedes  any  evidence  to  die  contrary. 
The  single  exception  to  this  rule  is 
unemployed  and  underemployed  labor 
resources.  However,  NED  costs  are 
comprised  of  die  full  amount  of  die  financial 
costs  of  die  labor.  Adjustments  for 
unemployed  and  underemployed  resources 
are  made  on  die  benefit  side  of  the  ledger  as 
a  matter  of  policy^^.  Once  again,  no 
adjustment  to  NED  project  costs  is  required. 


Monopoly 

New  Corps  economists  or  economists 
outside  the  agency  might  consider  it 
appropriate,  on  die  basis  of  economic  theoiy, 
to  make  adjustments  to  monopoly  costs  in 
some  situations.  The  P&G's  assumption  of 
fully  employed  resources  has  the  effect  of 
ensuring  that  resource  values  are  best 
represented  by  die  actual  sale  price.  As  a 
result,  no  adjustments  to  the  flood  forecast 
and  warning  cost  are  required  to  get  NED 
costs. 


Interest  During  Construction 

Pre-base  year  costs  must  be  expressed 
in  equivalent  dollars  as  of  the  base  year. 
This  calculation  depends  on  the  project's 
construction  schedule,  the  interest  rate,  and 


die  NED  project  costs  (not  the  project  costs, 
i^ch  are  typically  used  as  die  basis  for 
interest  during  construction  calculations)  that 
must  be  adjusted.  In  diis  case,  die  pre-base 
year  adjustment  is  based  on  all  the  NED 
project  costs  that  occur  prior  to  die  base 
year,  including  the  external  cost  of  closing 
the  adjacent  park  (see  next  section).  NED 
costs  that  occur  after  the  base  year,  such  as 
induced  damages  are  not  adjusted  in  diis 
way.  The  pre-base  year  cost  equivalence 
adjustment  for  this  project  totals 
$2,183,000**.  This  cost  is  not  part  of  nor  is 
it  necessarily  based  upon  project  costs. 


Externalities 

The  accumulated  present  wordi  of  the 
increase  in  induced  flood  damages  is 
$200,000.  These  costs  accrue  after  die  base 
year.  Closing  the  urban  park,  prior  to  die 
base  year,  is  expected  to  result  in  net  losses 
of  $90,000.  Neither  of  these  losses  are 
reflected  in  die  project  co^.  To  include 
them  in  NED  costs,  project  costs  are 
increased  by  die  sum  of  diese  two,  or  by 
$290,000. 


Total  Adjustments 

Table  9  shows  project  costs,  the 
necessary  adjustmoits  and  die  resulting  NED 
project  costs.  NED  project  costs  of 
$22,153,600  are  used  for  die  boiefit-cost 
analysis.  Average  annual  construction  costs 
based  on  a  100-year  period  of  analysis  and 
a  discount  rate  of  8.5  percent  are  $1,884,000. 
OMRR&R  costs  are  estimated  to  be  $78,000 
annually,  bringing  total  annual  costs  to 
$1,962,000. 
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A  table  like  Table  9  with  text 
supporting  the  adjustments  should  be 
prepared  for  every  NED  cost  analysis.  The 
table  makes  explicit  the  primary  message  of 
this  manual,  that  there  are  different  costs  for 
different  purposes. 


SUMMARY 

Is  NED  cost  analysis  confusing? 
Absolutely!  The  language  is  complex  and 
it’s  not  the  only  cost  analysis  involved  in  a 
planning  study.  Is  NED  cost  analysis 
impossible?  Clearly  not. 

Though  difficult  and  unique  NED 
cost  issues  will  always  arise,  the  keys  to  a 
good  NED  cost  analysis  are  two-fold.  First, 
always  keep  in  mind  the  dual  use  of  costs  in 


a  water  resource  planning  study.  NED 
project  costs  are  used  for  the  economic 
analyses  that  are  such  an  essential  part  of 
plan  formulation.  Project  costs,  which 
invariably  differ  from  NED  costs,  are  used 
to  implement  the  project. 

The  second  key  to  a  good  analysis  is 
communication.  If  the  rules  for  analysis  are 
laid  out  well  in  advance  of  initiating  the 
work  there  will  be  less  chance  of 
miscommunication.  Cormnunication  among 
all  study  interests  should  begin  early  and  be 
clear,  specific  and  frequent.  This 
communication  must  occur  at  several  levels. 
It  begins  with  the  Corps.  Study  team 
members  must  communicate  among 
themselves.  There  must  be  communication 
among  all  the  Corps  elements  that  will 
become  involved  in  the  formulation  or 


TABLE  9;  FROM  PROJECT  COST  TO  NED  PROJECT  COST 
(October  1, 1992  Price  Level) 

Feature 

Project 

Costs 

NED  Cost 
AdUnstments 

NED  Project 
Cost 

Lands  &  Damages 

$2,789,885 

$0 

$2,789,885 

Relocations 

$3,550,025 

-$115,000 

$3,435,025 

Fish  &  Wildlife 

$98,004 

$30,000 

$128,004 

Levees  &  Floodwalls 

$9,339,568 

$0 

$9,339,568 

Cultural  Resource  Preservation 

$108,001 

$0 

$108,001 

Planning,  Engineering  &  Design 

$3,030,069 

$0 

$3,030,069 

Construction  Management 

$850,048 

$0 

$850,048 

Donated  Lands 

$810,000 

-$85,000 

$725,000 

Interest  During  Construction 

$0 

$2,183,000 

$2,183,000 

Externalities 

$0 

$290,000 

$290,000 

TOTAL 

$19,765,600 

$2,388,000 

$22,153,600 
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implementation  activities.  Perhaps  of 
greatest  importance  is  the  need  to 
communicate  effectively  with  the  non- 
Pederal  partner  and  all  local  interests. 
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ENDNOTES 


Endnotes 
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Chapter  1: 

1.  The  Project  Coit  Agnement  or  PCA  is  new  terminology  to  replace  the  fomwr  Local  Cooperation  Agreement 
(LCA). 

2.  Witiite  for  Water  Resources  Report  91*R-1 1  entitled.  National  Economic  Development  Procethires  Manual  • 
Overview^  Manual  far  Conducting  National  Economic  Devel^ment  Anafytis,  October  1991  provides  an 
introduction  to  the  NED  ofajective  and  principles  of  NED  analysis  in  general. 


Chapter  2: 

3.  EP  1 105*2*10  entitled  *Six  Steps  to  a  Civil  Works  Project,*  provides  a  concise  summary  of  the  civil  works 
plantiitig  proceu  that  details  these  methods  and  expands  on  other  aq>eets  of  this  overview. 

4.  The  matter  of  "perqiective”  is  iw  «im11  point  and  should  not  be  overlooked.  There  are  many  perq>ectives 
that  can  be  taken  s^ien  ctmsidering  the  impacts  of  a  project  If  you  buy  a  saxophone  to  teach  yourself  how  to 
play,  you  consider  only  the  cost  of  the  instrument  Your  neighbors,  su^ected  to  your  endless  and  af^Mtently 
fruitless  practieing  pay  the  cost  of  hours  of  disrupted  leisure.  The  facts  here  are  unaaaailaUe,  you  are  playing  a 
sax  badly.  The  costs  depend  on  the  perqieetive  you  take.  For  you  it  was  the  dollar  cost  of  the  sax,  tor  your 
neighbors  it  is  the  loss  of  peace  and  quiet  One  CMt  is  easily  quantified  in  dollars,  die  other  is  not;  yet  both  are 
cleariy  costs.  In  the  case  of  water  resources  planning,  the  fedenl,  state  and  local  governments  all  take  different 
perspectives.  The  perqiective  they  take  influences  the  way  in  udiioh  they  see  and  identify  costs. 

5.  Financial  Analysis  is  discussed  in  Section  XIV  of  ER  1105*2*100. 

6.  It  is  an  oversiniplification  to  say  that  costs  alone  are  the  basis  for  determining  eomunnic  efficiency  and  cost* 
sharing.  Benefitt,  costs  and  current  policy  are  required  to  determine  such  issues. 


Chapter  3: 

7.  This  "thing*  may  be  a  good  or  a  service.  For  simplicity  we  avoid  consideration  of  bads  like  pollution  and 
toxic  wastes. 

8.  Price,  in  this  sense,  can  be  interpreted  as  a  measure  of  a  good's  relative  scarcity.  Determined  by  the 
interaction  of  stqqdy  and  demand,  price  reflects  the  relative  balance  between  the  desire  for  a  good  and  its 
availability.  Thi^  with  low  prices  ate  relatively  less  scarce  than  goods  and  services  with  hi^  prices. 

9.  Cash  «twMiW  be  broadly  construed  here  to  include  all  cash  substitutes  like  cheeks,  travellers  checks,  etc. 

10.  Financial  costs  are  defined  for  cost  allocation  purposes  in  ER  1 105*2*100  page  5*27  as  *..  implementation 
outlays,  transfer  payments  such  as  replacement  bousing  assistance  payments  as  qiecified  in  42  U.S.C.  4623  and 
4624,  and  the  m^et  value  of  contributioiu  in  kind,  e.g..  lands.”  They  are  alternatively  defined  on  page  5*42  as 
*..any  money  outlays  or  accountmg  transactions  or  entries  udietber  or  not  these  pa3nnents  are  for  resources.* 
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1 1.  For  exanqilc,  the  first  meining.  opportunity  costs,  might  differ  from  the  NED  meening  in  very  subtle  ways. 

The  economic  coat  of  altemetive  forms  of  transportetion  considered  in  evaluating  navigation  projects  would,  by 
the  first  definition,  be  the  tnargiml  cost  of  moving  the  commodity  by  that  alternative  means.  The  NED  cost  is 
the  published  rate,  udiich  probably  is  not  the  marginal  cost.  This  is  a  difference,  so  it  is  not,  strictly  speaking, 
true  that  the  two  of  economic  costs  are  identical.  However,  we  feel  the  temu  are  conqiatible  enough 

and  the  differences  are  so  subtle  that  little  is  lost  by  considering  the  two  meanings  to  effectively  be  synonyms. 

12.  Incremental  cost  has  two  related  but  different  meanings  within  the  Corps'  program.  First,  it  is  used  as 
defined  in  this  section  to  refer  to  changes  in  the  level  of  output  The  second  use,  discussed  later  in  the  manual, 
refers  to  the  cost  of  adding  a  different  component  to  a  plan,  called  a  separable  element  At  an  intuitive  level  the 
difference  between  the  two  can  be  thought  of  as  the  difference  between  various  levels  of  the  same  output  and 
various  levels  of  different,  but  closely  related,  outputs. 

13.  The  definition  of  m«rgiti«l  benefits  is  similar  to  that  of  marginal  costs.  Marginal  benefits  are  the  change  in 
total  benefits  that  result  from  a  change  in  project  output. 

14.  Marginal  costs  reflect  the  change  in  toul  costs.  Mathenutically.  marginal  costs  reflect  the  first  derivative 
of  the  total  cost  function  with  respect  to  the  quantity  of  output. 

15.  Constant  marginal  costs  may  be  observed  over  an  exteruled  range  of  output  and  are  often  assumed  for  the 
ease  of  exposition. 

16.  The  relationship  between  average  and  marginal  measures  of  the  same  variable,  like  costs,  is  an  interesting 

one.  As  long  as  costs  lie  below  average  costs,  average  costs  will  decline.  When  margituil  costs  lie 

above  average  costs,  average  costs  will  increase.  The  border  line  between  declining  and  risiog  average  costs 
would  be  reached  at  the  bottom  of  the  where  average  coats  are  at  a  minimum.  At  this  point  marginal  costs 
are  neither  above  nor  below  average  cosu.  so  they  must  be  equal. 

17.  The  NED  plan  is  that  plan  which  maximizes  net  NED  benefits. 

18.  As  a  historical  footnote.  Senate  Document  Number  97, 87th  Congress,  Second  Session  (1962),  one  of  the 
spiritual  precursors  of  the  PAG  ueec!  the  term  prejeet  ecenemie  east  to  mean: 

"The  value  of  all  goods  and  services..used  in  constructing,  operating,  and  maintaining  a 
project.. interest  during  construcuon.  and  all  other  identifiable  expenses,  losses,  liabilities,  and 
induced  adverse  effects,  .whether  tangible  or  intangible  and  whether  or  not  compensation  is 
involved...Project  economic  costs  are  the  sum  of  installation  costs'  operation,  maintenance,  and 
replacement  costs;  and  induced  costs..* 

19.  When  used  in  this  sense,  implementation  cost  is  broadly  construed  to  represent  all  the  costs  of 
implementing  a  plan  in  cooperation  with  the  non>Federal  partner.  Thus,  when  we  talk  about  the  costs  of 
implementing  a  project  it  includes  construction  costs  and  OMRRAR  costs.  This  distinguishes  implementation 
costs  in  this  context  from  its  narrower  reference  to  construction  costs  as  included  in  the  PAG. 

20.  M-CACES  is  pronoitrmed  *em*kay-cees'. 

21.  Willingness  to  pay  should  not  be  confused  with  price.  As  long  as  we  are  willing  to  pay  at  least  as  much  as 
the  price  of  a  good  or  service  we  purchase  it  When  price  exceeds  our  willingness  to  pay  we  do  not  make  the 
purchase.  Additional  discussion  of  willingness  to  pay  can  be  found  in  the  Overview  Manual  for  Conducting 
National  Economic  Development  Analysis. 
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22.  The  Ovtrvitw  hdanualfor  Conducting  National  Economic  Development  Analysis  conteins  t  discusiion  of 
this  measure  of  wUlingneu  to  pay. 


Chapter  4: 

23.  This  is  not  strictly  true.  There  is  likely  to  be  some  net  change  in  benefits  and  cost.  For  simplicity  we 
assume  no  net  difference  in  costs  or  benefits. 

24.  The  concise  definition  of  NED  costs  is  found  in  paragraph  2.12.2(a)  of  the  PAG.  Paragra]di  2.12.2(c) 
actually  refers  to  private  sector  and  public  sector  uses  of  a  resource.  This  terminology  is  equivalent  in  meaning 
to  the  private  and  social  costs  discussed  in  the  manual. 

25.  An  expanded  discussion  of  these  principles  can  be  found  in  the  National  Economic  DeveU^ent 
Procedures  Manual  •  Overview  Manual  for  Conducting  National  Economic  Development  Analysis. 

26.  It  can  be  demonstrated  that  at  each  point  on  the  demand  curve  marginal  utility  and  price  are  equal.  If  we 
interpret  marginal  utility  to  be  the  marginal  benefits  of  consumption,  then  each  price  on  the  demand  curve 
represents  the  mergiml  benefit  of  a  utilityAienefit  maximizing  consumer.  The  supply  curve  is,  of  course,  the 
firm's  short-run  marginal  cost  curve. 

27.  Some  agencies  have  developed  adjustment  fiwtors  that  are  based  on  more  or  less  sophisticated  analytical 
techniques.  The  World  Bank  uses  factors  to  convert  observed  currency  exchange  rates  and  labor  costs  to  their 
shadow  costs.  For  exanqile,  the  true  price  of  a  nation's  currency  may  be  estimated  by  multiplying  the  official 
exchange  rate  by,  say,  0.8. 

28.  Betterments  come  about  in  one  of  two  basic  ways.  First,  local  interests  may  want  something  that  is  bigger 
(quantitative  improvement)  or  better  (qualitative  improvement).  Second,  modem  engineering  design  standards 
may  result  in  an  inqirovement.  For  example,  it  may  no  longer  be  acceptable  practice  to  use  materials,  designs  or 
dimensions  previously  used.  Replacing  an  existing  bndge  with  the  new  standard  bridge  may  produce  both 
quantitative  and  qualitative  inqirovements. 

29.  A  discussion  of  the  conqwunding  of  costs  is  deferred  until  the  discussion  of  interest  during  construction,  in 
Chapter  6. 

30.  Both  of  these  references  can  be  found  in  paragraph  2.12.4(b)  of  the  PAG. 

31.  Paragraph  2.1.2(a)  of  the  PAG  is  the  source  of  tins  term.  Installation  is  used  in  place  of  the  term 
construction  to  cover  projects  that  are  nonstructural  in  nature  as  well  as  those  that  require  construction  of  a 
project. 

32.  Found  in  paragraph  1.4.12. 

33.  Paragraph  S-7.a.  of  EP  1 16S-2-1  Digest  of  Water  Resource  Policies  and  Authorities.  The  cited  paragraph 
mistakenly  implies  the  period  of  analysis  and  project  life  are  identical  terms. 

34.  Costs  can  be  seen  as  a  stream  of  expenditures  over  time,  benefits  as  a  stream  of  income. 

35.  This  growth,  when  extended  over  a  number  of  time  periods  is  sometimes  referred  to  as  compoandtaig. 
Compounding  occurs  when  the  amount  of  growth  becomes  part  of  the  base  at  the  end  of  a  specified  period.  For 
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example,  compounded  interest  means  the  interest  earned  on  jmncipal  in  one  year  becomes  part  of  the  principal 
on  wUch  interest  will  be  earned  in  the  next  year. 


36.  The  formulas  presented  here  are  for  adjusting  values  that  are  one  year  apart.  To  compare  two  nims  of 
money  that  are  an  arbitrary  *n*  years  apart  the  formulas  become: 

FV  -  PV  X  (l+r)“ 

PV  -  FV/(l+r)“ 

Where  FV  is  future  value,  PV  is  present  value,  and  r  is  the  interest  rate. 

37.  This  is  tricky.  An  adjustment  is  made  to  costa  that  occur  prior  to  1995  to  make  them  equivalent  in  time  to 
all  other  costs.  That  adjustment  is  more  formally  the  calculation  of  interest  during  construction.  For  simplicity 
and  to  maintain  the  symmetry  of  the  argument  we  can  think  of  this  as  allowing  costs  to  grow. 

38.  For  example,  suppose  you  have  the  money  needed  for  the  levee  in  the  bank.  The  bank  would  charge  you 
10  percent  interest  on  a  loan  and  they  pay  you  S  percent  interest  on  your  account.  The  opportunity  cost  of  the 
levee  is  10  percent  if  you  borrow  the  money.  If  you  use  your  own  funds  it's  a  little  trickier.  Obviously  you  will 
lose  at  least  S  percent  if  you  withdraw  your  money.  But,  if  you  could  have  lent  the  money  on  your  own  at  the 
going  rate,  your  opportunity  cost  will  be  10  percent.  Because  savers  can  rarely  lend  directly  to  borrowers  there 
is  often  a  discrepancy  in  the  perceived  opportunity  costs  to  savers  and  borrowers. 

39.  Paragraphs  2.1.3.  and  2.12.4(b). 

40.  The  PAG  requirement  that  an  NED  plan  maximiring  net  NED  benefits  be  identified  is  mathematically 
equivalent  to  maximizing  the  net  present  value  of  NED  benefits. 

41.  For  exartqile,  flood  control  betKfits  accrue  to  a  project  with  the  random  occurrence  of  floods.  The  value  of 
these  benefits  is  estirruted  by  the  expected  armual  value  of  flood  damages. 

42.  Why  are  there  interest  charges?  There  are  two  ways  to  look  at  this.  Siqrpose  we  had  to  take  out  a  loan  to 
cover  the  construction  costs.  In  this  case,  we  would  clearly  expect  to  have  to  pay  interest  for  the  loan.  When  the 
project  is  firumced  without  the  use  of  a  loan  we  as  society  still  incur  an  opportunity  cost.  Rather  than  spend, 
say,  SlOO  million  on  this  project,  we  could  invest  this  money  in  some  other  way.  Suppose  we  put  the  money  in 
a  certificate  of  deposit  that  would  yield  8  percent  interest  Then  using  the  money  for  a  project  costs  us  the 
opportunity  to  earn  this  8  percent  return.  Thus,  we  incur  the  explicit  costs  of  construction  plus  the  implicit  cost 
of  a  foregone  return. 

43.  The  amortization  or  capital  recovery  factor  is  given  by  the  following  formula:  Amortization  » 
(r(l-H‘)*)/((l'^)**l)>  where  r  is  the  discount  rate  and  n  the  number  of  years. 

44.  The  amortization  factor  presented  in  the  preceding  footnote  is  mathematically  equivalent  to  the  sum  of  the 
siakiBg  ftrad  factor  plus  the  interest  rate.  The  sinking  fund  factor  is  used  to  determine  the  annuity  that  will 
grow  over  a  given  period  of  time  to  a  predetermined  value  if  each  value  grows  at  a  compound  rate.  The  sinking 
fund  is  defined  as  (r)/((l-<T)”-l)  and  the  interest  rate  is  r. 

45.  It  would  appear  that  this  term  is  used  in  place  of  farstaUarioB  cost,  the  term  in  vogue  at  the  time  of  Senate 
Document  97.  In^llation  cost  was  defined  as  follows: 

The  value  of  goods  and  services  necessary  for  the  establishment  of  the  project,  including  initial 
jnoject  construction:  land,  easements,  rights*of-way,  and  water  rights;  capital  outlays  to 
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relocate  fecilities  or  preveot  damages;  and  all  other  expenditures  for  investigations  and  surveys, 
and  designing,  planning  and  constructing  a  project  after  its  authorization. 

The  issue  of  which  stutfy  costs  were  to  be  included  among  the  economic  project  costs  was  handled  here  as  a 
matter  of  policy. 

46.  Or  at  the  time  these  costs  are  subsequently  updated. 

47.  The  P&C  takes  great  pains  in  its  language  not  to  preclude  the  possibility  that  a  recommended  plan  might 
not  require  construction.  Nonstnmtuial  plans  might  require  policy  changes  or  new  behaviors.  Hence,  the  P&G 
speaks  of  installing  measures.  For  convenience  this  manual  will  tend  to  speak  of  project  constructitm.  For  clarity 
it  should  be  understood  that  this  terminology  is  intended  to  cover  implementation  of  any  and  all  project  types. 

48.  Associated  costs  were  defined  in  Senate  Document  97  as  follows: 

The  value  of  goods  and  services  over  and  above  those  included  in  project  costs  needed  to 
make  the  immediate  products  or  services  of  the  i^oject  available  for  use  or  sale. 


Chapter  5: 

49.  If  not,  we  cannot  assume  there  was  no  ftnancial  cost,  however.  As  you  will  note  from  the  above  definition 
of  financial  costs  it  is  sufficient  that  there  be  an  accounting  transaction  or  entry.  A  ftnancial  cost  is  incurred 
when  the  non-Federal  partner  is  credited  for  lands  provided  for  the  project  whether  there  has  been  an  evehange 
of  money  or  not. 

50.  Some  exceptions  have  been  discussed  in  previous  sections.  These  include  betterments  and  certain 
relocation  assistance  costs  among  other  things. 

5 1 .  The  base  year  has  been  defined  as  die  first  year  in  which  the  project  is  operationally  complete.  This  has 
most  often  been  interpreted  to  mean  that  the  project  has  been  essentially  completed  to  the  point  that  the  majority 
of  the  benefits  it  is  expected  to  produce  may  begin  to  accrue. 

52.  Time  zero  (t  ^  0)  is  defined  as  the  effective  completion  of  the  project  or  the  beginning  of  the  base  year. 
Benefits  or  costs  that  are  considered  end  of  year  values  that  occur  at  the  end  of  the  base  year  must  be 
discounted.  Thus,  generally,  base  year  values  should  be  discounted. 

53.  It  is  not  intuitively  appealing  to  think  of  construction  costs  that  have  not  yet  been  incurred  as  "past”  costs. 
This  is  only  true  in  a  relative  sense.  If  we  take  the  base  year  to  be  the  point  in  time  at  which  all  dollar  values 
are  compared,  then  values  after  this  point  ate  future  and  values  before  this  point  ate  past. 

54.  For  a  discussion  of  the  role  of  property  values  in  flood  control  benefit  estimation  see  National  Economic 
Development  Procedures  Manual  -  Urban  Flood  Damage  Volumes  I  and  II. 

55.  See  ER  1 105-2-100,  paragraidi  6-167. 

56.  In  a  typical  flood  event  some  percent  of  the  structure  and  its  contents  are  lost  due  to  flooding.  For 
example,  five  feet  of  water  on  the  first  floor  of  a  particular  type  of  building  rruy  result  in  a  10  percent  loss  of 
the  value  of  the  structure.  This  means  that  the  in-kind  value  of  the  resources  lost  in  the  flood  are  worth 
approximately  10  percent  of  the  structure's  value.  Ten  percent  of  S60,000  is  S6,000  worth  of  materials  and  labor 
to  restore  the  house  to  its  former  utility.  If  we  used  the  cost-sharing  estimate,  damages  would  be  only  S5,000, 
one-sixth  lower  than  the  actual  damages. 


107 


37.  In  tlieoiy,  all  three  methods  would  result  in  the  same  value.  In  reality,  however,  the  assun^ons  that  assure 
the  Mwig  answer  from  each  method  are  not  obtained.  Goods  sell  at  prices  that  vary  from  the  costa  of  i^oducing 
them  all  the  time.  There  would  be  no  profit  or  loss  if  they  did  not.  Likewise,  people  may  underestimate  or 
overestimate  the  uncertain  future  value  of  an  asset.  The  stock  market  is  baaed  on  this  simple  fact. 

58.  The  value  of  a  uniqim  resource  to  many  individuals  is  a  subjective  matter,  with  each  placing  a  different 
value  on  the  resource.  To  confound  things  further,  future  generations  may  place  even  different  values  on  the 
resource.  When  such  considerations  are  real  and  significant,  measurement  of  the  appropriate  data  becomes 
practically  impossible. 

59.  Historic  or  culturally  significant  structures  may  derive  some  of  their  significance  from  the  construction 
method.  In  such  cases,  reproducing  the  structure  using  modem  construction  materials  and  tectuu<iues  would  fail 
to  match  the  utility  of  the  structure  because  it  would  not  impart  the  same  information  about  historic  construction 
materials  and  techniques. 

60.  Capital  recovery  is  the  process  of  regaining  the  financial  capital  plus  interest  invested  in  a  project.  The 
factor  used  to  compute  the  amount  of  money  required  at  the  end  of  each  year  to  recover  this  investment  is  the 
capital  recovery  factor.  The  capital  recovery  factor  is. 

(1)  CRF  »  Ir(l+T)''-ll/I(l+r)’'-ll 

where  r  is  the  discount  rate  and  N  the  length  of  the  planning  horizon  or  the  recovery  period. 

61.  Externalities  may  also  be  beneficial;  bestowing  unintentional  benefits  on  parties  who  do  not  have  to  pay 
for  the  benefits  they  receive. 

62.  It  is  equally  important,  though  not  the  focus  of  this  numual.  that  positive  externalities  be  considered  as 
well.  In  some  cases  &e  marginal  private  benefits  and  marginal  social  benefits  will  differ.  To  keep  attention  more 
sharply  focussed  on  cost  issues  we  htve  avoided  discussion  of  beneficial  externalities. 

63.  The  BCR  without  induced  damages  included  among  costs  is  S3 50,000/8280,000.  With  induced  damages 
included,  the  BCR  is  S330,000/$308,000.  If  induced  damages  are  used  to  affect  benefits  the  BCR  is 
$322,000/5280,000. 


Chapter  6: 

64.  The  cost  estimate  line  items  and  their  magnitudes  are  all  based  on  actual  Corps  projects.  The  adjustments  to 
project  costs  discussed  later  in  this  chapter  are  based  on  situations  that  have  arisen  in  a  variety  of  Corps 
projects. 

65.  For  example,  first  cost  and  construction  costs  are  examples  of  the  Hrst  case;  both  mean  the  same  thing.  To 
local  interests  and  project  managers,  fiilly'funded  cost  means  project  costs  adjusted  to  include  inflation  through 
the  construction  period.  Programs  personnel  think  of  fully-funded  cost  as  implying  all  the  necessary  fimds  have 
been  appropriated  and  are  available  to  be  spent.  An  example  of  the  third  situation  is  incremental  cost.  Normally 
it  is  used  l^e  muTginal  cost.  In  context,  however,  it  may  be  understood  to  mean  the  cost  of  a  separable  element. 
Other  examples  can  be  found  throughout  this  manual. 

66.  A  damage  survey  is  an  inventory  of  properties  located  in  the  floodplain  at  risk  from  floodir^.  Data 
collected  in  a  survey  varies  from  survey  to  survey.  However,  estimation  of  the  value  of  the  structures  at  risk  is  a 
conunon  element  of  most  surveys. 
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67.  For  a  more  complete  diKUsnon  of  this  topic  see  the  National  Economic  Development  Procedures  Manual 
•  Overview  Manual  for  Conducting  National  Economic  Development  Analysis. 

68.  This  adjustment  was  otUained  by  estimating  monthly  expenditures  for  each  of  the  36  mniith*  of 
construction  and  the  timing  of  all  pre-4>aae  year  costs  not  included  among  project  costs.  Each  of  36 
monthly  expenses  was  adjusted  individually  and  summed. 
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Appendix  1:  A  BRIEF  HISTORY  OF  THE  NED 
PERSPECTIVE 


The  Nation's  ectmomic  development 
is  not  a  new  concern  of  water  resource 
development.  The  first  public  works  project 
undertaken  by  die  Fedoral  government  was 
the  construction  of  a  lighthouse  at  Cape 
Heniy,  Virginia,  authorized  cm  August  7, 
1789  in  recognition  of  the  fact  that  coastal 
and  foreign  shipping  was  die  lifeblood  of  the 
nation's  economy.  In  1808,  Treasury 
Secretary  Albert  Gallatin  presented  a 
foresighted  report  on  the  need  for  future 
developmoit  of  a  system  of  roads  and  inland 
water  routes  that  would  unite  die  states  and 
provide  access  to  die  nation's  interior.  The 
economic  development  of  the  region  west  of 
die  Appalachian  mountains  was,  at  the  time, 
one  of  die  principal  motivations  for  die 
report. 

The  history  of  die  Corps,  and  indeed 
die  Nation,  is  rqilete  with  examples  of 
legislation  and  committee  reports  providing 
for  the  economic  development  of  our  Nation. 
Interest  in  the  nation's  economic 
development  is  as  old  as  the  Nation  itself 
The  requirement  to  evaluate  die  economic 
effects  of  a  project  dates  back  over  SO  years 
to  the  Flood  Control  Act  of  1936.  What  are 
relatively  new  are  die  requirement  to 
explicidy  evaluate  and  quantify  diese  effects 
according  to  a  spedGc  set  of  standards  and 
procedures  and  the  emphasis  this 
requirement  receives. 

Early  enabling  legislation  of  die 
water  resource  development  agencies 
consistendy  required  that  reports  demonstrate 
die  economic  value  of  die  projects. 


Wideqiread  use  of  benefit-cost  analysis  as  a 
test  of  a  project's  economic  worth  is 
generally  considered  to  have  grown  out  of 
section  I  of  die  Flood  Control  Act  of  1936. 


Benefit-cost  analysis  did  not  become 
the  principal  basis  for  agen^  project 
recommendations  until  die  post-World  War 
n  period.  The  directive  to  estimate  die 
benefits  and  costs  of  flood  control  projects 
was  soon  extended  to  all  water  resource 
develtqiment  purposes.  In  the  ensuing  years 
standard  methods  of  evaluating  benefits  and 
costs  evolved  slowly. 

In  December,  1952  die  Bureau  of  the 
Budget  issued  Circular  A-47  to  water 
resource  agency  heads  to  inform  diem  of  the 
standards  it  intended  to  use  to  accept  or 
reject  agen^  evaluations  of  water  projects. 
Each  water  resource  agency  adopted 
different  and  often  inconsistent  criteria  for 
estimating  benefits  and  costs. 

In  May  1958,  "Proposed  Practices  for 
Economic  Analysis  of  River  Basin  Projects", 
which  was  to  become  known  by  die  color  of 
its  cover  as  the  "Green  Book",  was  issued. 
The  Green  Book  addressed  regional  effects, 
formulation  issues,  and  benefit  and  cost 
evaluation,  among  odier  topics.  The  genesis 
of  much  of  die  Corps'  current  economic 
guidance  can  be  found  in  die  pages  of  die 
Green  Book. 

In  M^.  1962  die  Water  Resources 
Council  issued  its  "Policies,  Standards  and 


Procedures  in  die  Formulation,  Evaluation, 
and  Review  of  Plans  for  Use  and 
Development  of  Water  and  Related  Land 
Resources”.  Better  known  as  Smate 
Document  97,  diis  document  replaced  the 
superseded  Budget  Bureau  Circular  A-47. 
SD  97  provides  diat  die  basic  objective  of 
plan  formulation  is  to  provide  for  die  best 
use  of  resources.  It  appears  to  provide  the 
first  formal  reference  to  "national  economic 
development.” 

The  Water  Resources  Planning  Act  of 
196S  (P.L.  89-80)  required  die  newly  created 
Water  Resources  Council  (WRC)  to  establish 
principles,  standards  and  procedures  for 
Federal  water  resources  planning.  In 
September,  1973  die  WRC  established  die 
"Principles  and  Standards  for  Planning  Water 
and  Rdated  Land  Resources”  (P&S).  For 
the  first  time.  National  Economic 
Development  (NED)  is  mentioned  explicidy 
as  one  of  two  overall  purposes  of  water 
resource  planning,  the  odier  being 
environmental  quality. 

The  P&S  were  amended  sli^dy  in 
August,  1974  and  WRC,  in  reqionse  to  die 
Presidoifs  June  1978  directive,  developed  a 
single  set  of  procedures  to  ensure  benefits 
and  costs  are  estimated  using  the  best  current 
techniques.  "Procedures  for  Evaluation  of 
National  Economic  Development  (NED) 
Benefits  and  Costs  in  Water  Resources 
Planning  (Level  C)”  were  published  in 
December,  1979.  These  Procedures  are  die 
step-by-step  procedures  for  evaluating 
benefits  for  M&I  water  siqiply,  urban  flood 
damage,  NED  costs,  etc.,  Aat  are  well- 
known  to  Corps  planners.  This  was  the  first 
^stematic  description  of  the  NED  benefit 
and  cost  evaluation  procedures  formally 
presented. 


In  September,  1982  the  PAS  were 
repealed  and  replaced  in  March,  1983  by  the 
"Economic  and  Environmental  Principles  and 
Guidelines  for  Water  and  Related  Land 
Resources  Implementation  Studies”  (P&G). 
P&G  firmly  established  NED  as  the  Federal 
objective  s^ing,  in  part: 

"The  Federal  objective  of 
water  and  related  land 
resources  project  planning  is 
to  contribute  to  national 
economic  development 
consistent  with  protecting  die 
Nation's  environment, 
pursuant  to  national 
environmental  statutes, 
applicable  executive  orders, 
and  other  Federal  planning 
requirements.” 

Thus,  it  is  diat  Federal  water  resources 
planning  takes  a  distincdy  national  view  of 
all  economic  effects. 
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PLAN  FORMULATION  COSTS 

The  Corps  of  Engineers'  plan 
formulation  process  is  unique  to  the  agmey. 
The  academic  and  popular  literature  do  not 
explicitly  address  plan  formulation,  benefit- 
cost  analysis  or  NED  costs.  There  are  a 
number  of  books,  however,  that  address  the 
economic  concepts  inherent  in  diese  topics. 
A  few  of  diese  and  some  Corps  guidance  are 
annotated  below. 

Baumol,  William  J.  and  Alan  S.  Blinder. 
Economics  Principles  and  Policy.  San 
Diego;  Harcourt  Brace  Jovanovich,  1991, 
Sdi  ed.  One  of  many  economics  principles 
texts  diat  provides  a  good  introduction  to 
many  of  the  concepts  presented  in  diis 
manual.  The  text  provides  a  good 
introduction  to  opportunity  cost,  marginal 
analysis  and  the  typical  cost  relationships. 
This  book  should  be  accessible  to  college- 
educated  readers. 

James,  L.  Douglas  and  Robert  R.  Lee. 
Economics  of  Water  Resources  Planning. 
New  York,  NY:  McGraw-Hill,  1971. 
Somewhat  dated,  but  still  the  most 
comprehensive  treatment  of  water  resource 
economics.  Many  of  the  topics  of  diis 
manual  are  addressed  diroughout  the  text.  It 
has  a  particularly  good  chapter  on  cost 
allocation. 

Seo,  K.  K.  Managerial _ Economics. 

Homewood,  IL:  Irwin,  1991.  One  of  many 
managerial  economics  textbooks  that  gives  a 
more  detailed  and  intuitive  discussion  of  die 
economic  aspects  of  costs  dian  is  usually 
found  in  a  principles  texts.  This  text 


provides  a  more  developed  discussion  of 
production,  cost  analysis,  and  empirical  cost 
estimation.  The  presentation  of  costs  in  a 
managerial  economics  texts  is  gmerally 
more  accessible  to  die  non-economist  than 
the  presentation  found  in  an  intermediate  or 
advanced  dieory  text. 

U.S.  Army  Corps  of  Engineers.  "Guidance 
for  Conducting  Civil  Works  Planning 
Studies".  ER  1105-2-100.  Washington,  DC; 
U.S.  Army  Corps  of  Engineers,  28  December 
1990.  Better  known  as  die  Planning 
Guidance  Notebook,  this  ER  is  die  single 
best  collection  of  planning  policy  guidance 
available.  It  is  also  die  best  collection  of 
economic  analysis  guidance.  Many  of  the 
terms  used  in  this  manual  are  dd^ed  or 
discussed  in  diis  reference.  This  reference  is 
official  guidance  and  is  written  in  a  very 
formal  style. 

U.S.  Army  Corps  of  En^eers,  Water 
Resources  Support  Center,  Institute  for 

Water  Resources,  National _ Economic 

Development  Procedures  Manual  -  Overview 
Manual  for  Conducting  National  Economic 
Development  Analysis.  IWR  Report  91-R- 
11.  Fort  Belvoir,  VA;  Institute  for  Water 
Resources,  October  1991.  The  overview 
manual  is  die  best  starting  point  for  anyone 
who  is  trying  to  become  familiar  widi  die 
role  of  economics  in  die  Corps'  plan 
formulation  process.  It  presents  die  general 
concepts  that  underlie  die  NED  concept. 
Although  it  focuses  primarily  on  NED 
benefits  there  is  a  chapter  on  NED  costs. 
This  manual  has  been  written  primarily  for 
non-Federal  interests  and  planners  who  are 
not  economists. 
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U.S.  Army  Corps  of  Engineers,  Water 
Resources  Support  Center,  Institute  for 
Water  Resources,  National  Economic 
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IWR  Reports.  Fort  Belvoir,  VA:  Institute  for 
Water  Resources,  various  dates.  The 
Institute  for  Water  Resources  has  prepared  a 
series  of  manuals  that  provide  additional 
details  on  the  economic  analysis  of  a  large 
and  growing  number  of  topics.  These 
include  flood  control  (two  volumes),  deep 
draft  navigation,  inland  navigation,  coastal 
storm  damage  and  erosion,  and  recreation. 

U.S.  Water  Resources  Council,  "Economic 
and  Environmental  Principles  and  Guidelines 
for  Water  and  Related  Land  Resources 
Implementation  Studies."  Washington,  DC; 
US  GPO,  March  10,  1983.  This  document, 
better  known  as  "die  P&G",  is  die  bible  for 
Corps  plaimers.  It  should  be  consulted  by 
anyone  interested  in  die  details  of  the  Corps 
planning  process.  The  P&G  are  valuable  in 
that  it  is  the  seminal  document.  For  diat 
same  reason  it  is  not  rich  in  examples. 


PROJECT  IMPLEMENTATION 
COSTS 

Agency  literature  is  die  only  source 
of  information  about  die  language  and  uses 
of  costs  in  the  implementation  of  a  project. 
All  of  these  documents  have  bem  developed 
for  the  internal  use  of  the  agency  and  can  be 
difficult  for  diose  outside  the  agency  to  read. 


Engineers,  7  December  1992.  This  ER 
focusses  on  effective  development, 
management  and  control  of  costs  for  all 
phases  of  planning,  design,  and  construction. 
Die  ER  contains  a  number  of  general 
definitions  of  terms  discussed  in  this 
document.  It  is  the  single  best  source  of 
information  about  the  concept  of  cost 
engineering.  Though  die  referoiced  version 
is  in  draft  form  the  final  version  will  contain 
a  comprehensive  list  of  abbreviations  and 
acronyms  used  in  the  discussion  of  costs 
widiin  the  agency.  It  also  contains  a 
valuable  list  of  policy  documents  related  to 
costs. 


U.S.  Army  Corps  of  Engineers.  Digest  of 
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EP 1165-2-1.  Washington,  D.C.,  15  February 
1989.  The  digest  is  one  of  the  best  general 
reference  documents  for  the  Corps'  program 
available.  It  provides  an  excellent  overview 
of  die  Corps'  programs,  policies,  audiorities, 
and  activities  available. 


U.S.  Army  Corps  of  Engineers.  "Local 
Cooperation  Agreements  for  New  Start 
Construction  Projects".  ER  1165-2-131. 
Washington,  DC:  U.S.  Army  Corps  of 
Engineers,  15  April  1989.  This  ER  will 
soon  be  replaced  by  a  newer  version.  It  and 
its  successor  are  of  great  interest  to  the  non- 
Federal  partner.  It  contains  die  cost 
language  that  is  of  obvious  interest  to  locals. 
Appendices  F  and  G  provide  useful 
information  about  cost-sharing. 


U.S.  Army  Corps  of  Engineers.  Civil  Works 
Construction  Cost  Index  System  (CWCCISV 
EM  1110-2-1304.  Washington,  DC:  U.S. 
Army  Corps  of  Engineers,  12  October  1988. 
U.S.  Army  Corps  of  Engineers.  "Civil  Works 
Cost  Engineering."  Draft  ER  lllO-8-l(FR). 
Washington,  DC:  U.S.  Army  Corps  of 


U.S.  Army  Corps  of  Engineers.  "Real  Estate 
Roles  and  Responsibilities  for  Civil  Works: 
Local  Cooperation  and  Full  Federal 
Projects".  Draft  Chigiter  12  of  ER  405-1-12. 
Washington,  DC:  U.S.  Army  Corps  of 
Engineers,  24  August  1992.  Many  of  the 
terms  commonly  used  in  real  estate  studies 
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are  defined  and  discussed  in  this  ER. 
Apptmdices  provide  helpful  references  and 
examples. 

U.S.  Army  Corps  of  Engineers,  "Project 
Management”.  ^  5-7-l(FR).  Washington, 
DC;  U.S.  Army  Corps  of  Engineers,  30 
September  1992.  This  ER  provides  good 
definitions  of  many  of  the  cost  concepts  that 
are  used  in  project  implementation. 
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approved  project  cost  33 
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